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With more than a little pride we pre- 
sent another AvIATION first—the first 
complete design analysis of a jet pro- 
pelled plane ever published anywhere. 
It’s the Messerschmitt Me-262, the only 
jet fighter-bomber to see widespread 
combat action, and a thoroughly in- 
teresting craft it is. We’ve put it in 
print at the earliest possible moment, 
as is shown by the fact that one of the 
craft studied was still being prepared 
for test flight, and Managing Editor 
Jack Foster worked right along with 
the crew. Together, they found out 
a lot of things that would have other- 
wise been a long time coming to light. 
Part I, on the airframe, starts on page 
115, and our November Part II will 
include just as thorough a®job on the 
Junkers Jumo 004 axial flow gas tur- 
bine jet power plant. 


Though the Me-262 was the only Nazi 
jet job to see widespread action, the 
Krauts had some plenty interesting 
designs coming along—much too close 
to production. One of the closest and 
most interesting was the P-60, a flying 
wing powered by two BMW 001 or 
Heinkel Hirth 011 jet engines. Com- 
plete details of three models of this 
radical design will be found on page 
172, including one of “Pete” Bulban’s 
engineering sketches. 


But, as the man said, that’s only the 
beginning, for data on five other craft 
are given. On page 108 are first photos 
and construction details of Douglas’ 
new giant, the C-74 Globemaster, big- 
gest of the military transports, and 
the DC-8, a truly radical design for 
airline operation. Then, on page 174 
is the dope on Republic’s new super- 
speed high altitude four-engine trans- 
port, the Rainbow. And directly oppo- 
site this are details of Howard Hughes’ 
giant H-4 all-wood eight-engined fly- 
ing boat, while on the page which 
follows are details of the Blackburn 
B-20, which features a huge retractable 
center float. 


Pertinent to flying boats still to be de- 
signed, Ernie Stout, Convair’s staff en- 
gineer in charge of hydrodynamics, has 
done another outstanding job of whip- 
ping fundamental problems, this time 
with his “Landing Analysis for Flying 
Boats and Seaplanes.” This new series, 
Which is loaded with just-released in- 
formation, begins on page 137. 


Though the impulse jet engine has a 
reputation as a fuel hog, it shouldn’t 
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BILL STROHMEIER, just before completing 
some four years as instructor and Assistant 
Squadron Commander for American and 
French flying cadets at Hawthorne School, 
took time to write a very sound article on 
just how civilian student business can be 
increased by really heartening percentages 
—and with surprisingly little effort and 
time. The basic principles explained are 
applicable throughout the industry, from 
the manufacturer to the smallest fixed base 
operator. Incidentally, Bill's changed loca- 
tion, continuing right along with the in- 
dustry by joining Charles H. Gale Asso- 
ciates, New York public relations firm, 
where he'll handle aeronautical accounts. 


yet be written off, for the improve- 
ments are coming fast. On page 136, 
for example, we give the first releasable 
data on a working model containing 
American developments which are re- 
ported to give it much better perform- 
ance than predecessor types. 


You hear plenty of complaints about the 
personal plane’s lack of utility, a fac- 
tor which, it’s said, will definitely 
limit the market. These arguments 
sound pretty weak, though, when you 
read a story such as that on page 164, 
a case history of a hard-headed busi- 
ness man’s use of not one, but a whole 
fleet of personal planes in—of all things 
—the steel business. 


Mere mention of the word “bookkeep- 
ing” brings a heart-rending shudder 
to most fixed basers for they have 
plenty of other problems. But the most 
successful operators realize “you gotta 
know where the dough goes if you 
wanta stay in business.” On page 166 
you'll find how one man keeps track 
of every penny—easily and inexpen- 
sively, too—so that he still has time 
left to devote to the many other good 
business building ideas detailed in this 
article. 





25 Yr. Ago (1920) — London-Paris 
airline completes first year’s oper- 
ation averaging 2.3 passengers per 
flight. Handley-Page intro- 
duces slotted wing. . . . Sadi Le- 
cointe wins Gordon Bennett Race 
at 184.8 mph., using Hisso-engined 
Nieupont, and Romanet, in a Spad 
comes in second. . .. German Mer- 
cedes supercharged engine develops 
constant power up to 13,000 ft. alti- 
tude, . . . Navy successfully uses 
interplane radio over 10-mi. range. 
. . . Pioneer introduces turn-and- 
pitch indicator. . . . French engi- 
neers build fabric-covered wood pro- 
pellers. 


15 Yr. Ago (1930) — TAT-Maddux 
and Western Air Express start first 
New York-California airmail un- 
der new name Transcontinental & 
Western Air, Inc. .. . Detroit an- 
nounces 1931 International Air 
Show. ... British Dirigible R-101 
destroyed by fire while in flight. 
. . « Open cockpit types comprise 





Down the Years in AVIATION’S Log 


' ters women’s transcontinental rec- 


60% of total planes in use... . 
U. S. has 1,764 airports, of which 
513 are municipal... . Average air- 
line revenue is 85c. per plane-mile. 
...In National Air Tour 28 of 30 
competing planes complete full 
4,800 mi. sky-journey. ... PAA 
South American routes now total 
19,190 mi. 

10 Yr. Ago (1935)—Waco builds 
fighter plane for Cuba. . . . Fair- 
child designs special floatplane 
freighter for use_in north woods. 
.-. Polish LOT airline reports use 
of Bristol Pegasus engines on 
Douglas DC-2’s. Howard 
Hughes sets landplane record of 
351.7 mph. in Hughes Special... . 
Laura Ingalls, flying Lockheed, bet- 


ord with 13 hr. 34 min. coast-to- 
coast run. ... UAL uses Boeing 
247-D’s exclusively on long dis- 
tance flights. .. . Polish planes take 
first and second place in Gordon 
Bennett Race. 
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THE NEW KOLLSMAN FOUR-ENGINE SYNCHROSCOPE enables 
the pilot or flight engineer to bring all engines quickly to the same r.p.m. for the uniform power output 
required by economy and correct operating procedures. Designed at the request of AAF to cover military 
needs, these synchroscopes also have their application to transport aircraft, where they contribute to passer- 
ger comfort as well as to proper operation of the plane. The accuracy and dependability of these synchro- 


scopes, together with their simplicity of operation, are characteristic of all Kollsman Aircraft Instruments. 
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For Glamor, Easy Cash, and Sky-Gadding 
Stay OUT of This Business 


Perhaps you were a member of a Superfortress 

crew. Or a lone fighter pilot. Or one of the boys 
who stayed on the ground and helped perform the im- 
portant miracle of maintenance and operation of our air- 
craft. Or maybe you were shot down early in the war 
and had lots of time for reflection in a prison camp. 

In any case you have decided that you want to avail 
yourself of the great American privilege—to be in busi- 
ness for yourself. And the business you have selected is 
aviation. 

If you have selected aviation on the basis of pure 
glamor it would be better if you skipped the whole 
thing and went back to your old job in the plumbing 
shop. The businesses that look most glamorous from 
the outside are usually the toughest when you get 
into them. If you don’t believe it, try Hollywood for 
a while. 

If you have selected aviation because it looks like 
easy money, just forget the whole thing. There are 
many easier ways to make a living. The local airport 
operator has about as much time for fishing as the 
local delicatessen store proprietor, who closes between 
2 and 4 o’clock Sunday afternoons for his one leisurely 
meal of the week and uses half of this two-hour respite 
to clean up the store for the evening rush. 

If you picked aviation just because you love to fly, 
try something else and do your flying as a hobby. The 
fellow who has to keep the business coming in must 
get out and find new customers—and you don’t do 
that by flying around with a sky hook and yanking 
them out of the air. 


Y* ARE A VETERAN of the recent World War. 


AS HAS ALL the headaches of any other busi- 
ness, plus a few extra ones thrown in. If you 
are willing to accept this truth, you are ready to learn 
what it is all about. It is a good idea to take the advice 
of those who have been through the mill, at least in the 
beginning. This experience will be available to you 
from the manufacturer who sells you the equipment. 
Study the methods of successful operators and follow 
them quite literally at first. Once you have made them 
work, it will be fitting time to try your own ideas. 
Select your location on the basis of careful study 
of the business potential in the community, of accessi- 
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bility to town, of weather conditions, cost of acquisition 
and maintenance, existing competition, possibility for 
expansion, and other pertinent factors. Then take 
immediate steps to provide decent accommodations for 
your customers. You don’t have to invest a fortune 
to establish a clean, attractive, homelike place. Just 
ask yourself if it is the kind of place you and your 
family would enjoy visiting in a leisure hour, if you 
had one. 

Next step is to let the public know you are there and 
what you have to offer. Encourage them to come out 
to your airport by every suitable device you can develop. 
Take part in the social, club, business, and even the 
religious activities of the community. Your stature in 
the community will do much to convince its members 
that yours is a sound and essential business. 


B DON’T under any circumstances carry your pro- 
motion to the circus stage. That is the surest way 
to convince potential customers that your wares are not 
for them. Self preservation is still a most powerful 
instinct. 

Air shows do have their place in bringing the public 
to the airport, but they must be set up to show how 
useful and not how dangerous airplanes can be. Let 
your customers go some other place to satisfy the insati- 
able human thirst for Roman holidays. 

And if you are a pilot don’t do what too many return- 
ing flyers have already done to swell the peacetime 
casualty lists. Don’t assume that your lightplane has 
1,000 hp. in the nose and go zooming your neighbor's 
house. If you do, it will make it harder for your heirs 
to stay in business. 

There are many other factors in the formula for 
success in the aviation business. Adequate financial 
resources, realistic accounting practices, sound sales 
and service policies, careful and courteous handling of 
customers and prospects are some of the essentials. 
These ingredients, blended with plenty of energy and 
hard work, will not fail to bring success. 


fete E. Ian, 


EDITOR. 
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Besides meeting back-breaking production schedules, 
the aircraft producers did an outstanding job of putting their financial house in order 


during the war. Thus, despite post-VJ cutbacks, our analyst says— 


Don't Sell THIS Industry Short 


By RAYMOND L. HOADLEY, Financial Editor, “ Aviation" 


ITH ALL AMERICAN industry 
W hustling down the road to con- 
version from war to peacetime 
economy, it’s time for the investor to 
take stock of the outlook for his aircraft 
holdings. He will find that the industry 
generally is more favorably situated 
to meet its problems than seemed pos- 
sible as brief a time as a year ago. 

Wall Street believed that if peace was 
to come this year it could not have been 
better timed, though this is not quite 
as true of aircraft as it is for other 
industries. However, there had been 
quite a substantial cut in aircraft pro- 
curement before V-J Day, and the 
industry had its 1945 year almost 
“made” earningwise. 

A few companies like Bell and Con- 
solidated Vultee were quite a jog down 
the reconversion path; others were 
much further on the way than a few 
months previous. Earnings for the 
first 7 mo. of 1945 for most companies 
were well ahead of a year ago, and 
reserves were being piled up at an 
accelerated rate. 

The industry no longer was afraid to 
face reconversion. 

Although contract settlement, sur- 
plus, and other problems connected 


with the termination of the war, have . 


been big worries for aircraft officials, 
the thing that really haunted them was 
the fear of a quick plunge from “riches 
to rags” when the fighting was over. 
They constantly have had in mind the 
countermarch into neglect and near- 
oblivion that overtook the industry 
after World War I, when a war-weary 
nation refused to face the security 
problems of the future. 

But it isn’t turning out that way this 
time. The June trade officials were 
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fearing that every last war contract for 
aircraft would be automatically can- 
celled on V-J Day under the War 
Mobilization and Reconversion Act. 
By the middle of August word came 
that government agencies were formu- 
lating plans involving the expenditure 
of more than -$1,000,000,000 for air- 
craft experimental and development 
work in the first 12 mo. after V-J Day. 

The industry had expected that the 
Army and Navy wouldn’t let them 
down if they had the authority to do 
otherwise. But $500,000,000 was the 
most optimistic figure bandied about 
in aviation circles as the probable ex- 
tent of immediate postwar government 
work. 

So the industry starts down the post- 
war path geared to a probable govern- 
ment expenditure of around $1,000,- 
000,000 for aircraft. To that must be 
added about $450,000,000 in orders for 
commercial transports. Douglas and 
Lockheed, between them, are estimated 
to have a backlog of around $300,000,- 
000 in new transports, while Curtiss- 
Wright, Boeing, Consolidated Vultee, 
Republic, and Fairchild have undis- 
closed orders for similar craft. 

Then there is the personal plane 
field, where predictions vary widely on 
postwar markets. Even before produc- 
tion was resumed, several million dol- 
lars in orders had been placed for the 
executive type of plane, such as Beech 
is building, on down to the single-place 
job. 

Taylorcraft, less than a month after 
its sales representatives were first 
authorized to accept orders for future 
delivery, reported orders for 4,300 
planes. The Stinson division of Con- 
solidated Vultee has signed contracts 


with a western sales organization for 
$1,000,000 worth of private planes, and 
Republic has been reported to have 
conditional sales orders for 3,000 pers- 
onal planes. 

Though it may be too early to fore- 
cast far into the future on personnal 
planes, the above instances do indicate 
that the private plane makers will have 
plenty of orders for their initial output. 

The export market may be a bit slow 
in developing, since this phase of the 
business has not received the advanced 
planning and development it deserves. 
Nevertheless, exports in the first year 
of peace should compare favorably with 
the $68,000,000 reported for 1938. 

Dutch and Swedish airlines are 
counted on to want new equipment, and 
there should also be others who won't 
be satisfied with war surplus. And the 
Latin American nations should begin 
to import planes in sizable quantities 
soon. Moreover, India and other Brit- 
ish Empire nations want planes just 
as soon as England will convert their 
sterling into dollars. 

Thus the preliminary prospects are 
that the aircraft industry enters its 
reconversion phase with a probable 
backlog of $1,500,000,000. While this 
is slightly less than 10 percent of the 
industry’s peak $16,000,000,000 war 
production rate last year, it compares 
more than favorably with a prewar 
level of only $200,000,000. 

In fact this potential postwar output 
may be more than can be handled read- 
ily in privately-owned plants. It is 
true that the industry has expanded 
from a $114,000,000 plant in 1939 toa 
$3,458,000,000 plant, but only $293,- 
000,000 of this expansion was financed 
by the aircraft companies themselves. 
The rest represents government units. 

Some companies already have, oF 
expect to acquire, certain of these 
government properties; a few of the 


AVIATION, October, 1945 










uth 
it | 
pla 
ind 
pli 
tal 
ity 
am 
ing 


pre 
en! 
ot! 
We 





n for 
, and 
have 
pers- 


fore- 
nnal 
icate 
have 
tput. 
slow 

the 
ced 
ves, 


year 
vith 


























uthers will continue under lease. And 
it is important to note here that the 
plant expansion done by the aircraft 
industry during the war was accom- 
plished largely without increasing capi- 
tal structures. Only in a small minor- 
ity of cases do companies have larger 
amounts of stocks and bonds outstand- 
ing than they had in 1940. 

Another early anxiety has been 
pretty well dissipated. Practically the 
entire automobile industry, among 
others, has been engaged in aircraft 
war production and done a good job of 
it, all things considered. But now the 
automotive industry generally is for- 
getting about aviation and going back 
into the business of making as many 
motor cars as it can. Even the com- 
panies who announced they would con- 
tinue in the plane field, like Ford, have 
changed their minds on second thought. 
General Motors, besides continuing 
its prewar Allison engine division, of 
course plans to do a certain amount of 
aviation research at its projected re- 
search center. Packard, which had no 
idea of staying in aviation from the 
first, now has been asked by the Navy 
to take on an aircraft engine research 
project. These are the only two ex- 
ceptions. 

The aircraft investor has several 
measuring rods with which to test an 
individual company’s prospects. First 
and foremost is the organization’s 





reputation with military procurement 
officers, since it’s axiomatic that the 
industry will be basically dependent on 
government buying for years to come. 
Equally important is a company’s engi- 
neering skill and future planning. Look 
through a company’s annual report for 
the last couple of years and you will 
get a good idea of how its officials view 
the future. And, last but not least, 
is the financial strength that compan- 
ies have accumulated in the last 5 yr. 

Wall Street analysts are pointing out 
that many investors have failed to com- 
prehend fully the financial improve- 
ment that has taken place in the air- 
craft industry during the war. Take 
Glenn L. Martin Co., as an example. 
On June 30 the stock market appraised 
this company at $32,050,073, or $28.50 
a share, compared with a market valu- 
ation of $52,263,903 when the stock 
was selling at a peak of $47.75 in 1940. 

While the stock market appraisal of 
the company was declining by $20,- 
213,830, Martin was increasing its 
working capital by $8,715,630, from 
$11,851,696 on June 30, 1940 to $20,- 
567,326 on June 30, 1945. And, in addi- 
tion, Martin had set aside, during these 
5 yr., $29,500,000 in funded reserves 
for contingencies, renegotiation, post- 
war expenses, and adjustments. Dur- 
ing that 5 yr. consolidated earned sur- 
plus grew from $9,592,122 to $20,316,- 
250 and book value from $20 to $30 a 


share, exclusive of reserves. The im- 
provement in the Martin financial posi- 
tion is fairly typical of that of the 
major aircraft companies. 

For example, the net working capital 
of twelve of the larger plane makers, 
as pointed out by analysts of the brok- 
erage firm of W. E. Hutton & Co., 
jumped from $61,678,000 at the end 
of 1938 to $387,810,000 at the close of 
1944. When excess profits tax refunds 
and cash reserves are added, these com- 
panies showed a gain of $428,120,000 in 
net liquid assets. Against this gain of 
$428,120,000, the market value of 
stocks of these companies increased 
only $12,385,000. 

The accompanying table (repro- 
duced from a study on jet propulsion 
just completed by Reynolds & Co.) 
clearly illustrates the current position 
of many of the leading airframe and 
engine builders, giving comparisons 
with their respective positions just be- 
fore the war. 

Conclusion would seem to be that 
the industry, generally speaking, is in 
good shape financially for the transi- 
tion period. What can happen to this 
financial position in the next 2 yr. is, 
of course, another matter. That is 
where management comes in as well as 
a company’s particular niche in the in- 
dustry. It would be no trick at all for 
a company to lose $5,000,000 or more 

(Turn to page 246) 
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Consol. Curtiss- North United 
tion Bell Boeing —_Valtee(g) wap Grumman Lockheed = Martin. «= American LJ — Aircraft 
fused Reted, 1906 Dec. 31 Dec.31 = Nov. 30 Dee. 31 Nov. 300 Dec3i Dee3i_ Dect Sep 30 3 ED Dec 31 
CAPITALIZATION: 
Funded Debt ; NO FUNDED DEBT. 
Preferred Stock (Par Value) $ o $ 0 $3,973,965  $46,348,080(e) $ o $ 0) $ o $ o $ 0 $ ) $ i) $25,886,500 
Common Shares 394,240 = 1,082,454 1,385,945 7,432,039 600,000 508,060 1,075,889. 1,124,564 3,435,033 403,680 982,406 2,656,701 
COMMON SHARE DATA BASED 
ON ABOVE CAPITALIZATION: 
ASSETs: 
Carrent Assets $222.57 $ 93.88 $217.46 $ 88.88 $205.03 $157.15(a) $150.54 $190.76(a) $ 56.41 $ 62.40 $112.63 $ 59.02 
Curreat Liabilities 197.45 68.44 191.70 85.23 122.24 129.52 128.44 161.22 47.17 36.51 104.62 33.38 
Net Current Assets 25.12 25.44 25.76 3.65 82.79 27.63 2210 29.54 "9.24 5.89 8.01 25.64 
Excess Profits Tax Rebate 7.71 7.42 1.31 3.44 11.64 10.78 5.36 7.78 1.95 1.44 3.39 1.58 
Sub-Total 32.83 32.86 27.27 7.09 94.43 38.41 27.46 37.32 11.19 7.33 11.40 27.22 
Pl i = 
pvc Pacilities, Net a — (b) 8.33 1.03 6.34 —(b) 11.08 2.66 — 2.95 -—— 0.01(b) 
Plant and Equi oe 
Regular Facilities, Net 4.15 6.73 461 1.35 5.25 1.68 3.65 5.43 0.48 1.47 0.67 4.42 
ee 1.45 0.75 0.62 1.86(d) 3.13 0.43 5.64 3.32 0.47 1.52 0.80(d) 0.42(d) 
Book Value, Including net eae > ne i ' j | 
Post-War Reserves $38.43 = $ 40.34 $ 40.83 $ 7.61 $111.15 $ 40.52 $ 47.83 $ 48.73 $ 12.14 $ 13.27 $ 11.27 $ 31.23 
Book Value, Year end 1938 6.70 9.84 3.10(j) 1.95(d) 20.53 3.16 4.47 12.86 2.20 —- 1.98(d) 10.49 } 
MARKET PRICE, August 24, 1945 20 2314 21% 6 84 34% 28% 2514 - 10% MW, 9 265% 
August 24, 1939 16 174% 8% (j) 4% 58Y, 13 19% 27% 13% — 2% 32% 
SALES (Millions) 
1944 $317.5  $ 608.1 $960.0 $1,716.9 $1,061.4 $ 323.7 $ 602.5 $ 533.4 $ 718.0 $ 88.0 $ 369.6 $ 743.5 
1941 “46.4 93.9 129.6(h) 373.1 180.9 21.9 144.7 67.2 60.9(c) 3.4 10.8 307.2 
1940 5.2 19.4 15.0 138.7 61.0 88 449 30.7 36.9 — 10.3 126.1 
1939 0.5 11.8 3.6 48.7 27.9 45 35.3 24.2 27.6 oo 0.9 $1.2 
NET INCOME (Per Share) (f) 
1944 $8.01 $4.86 $8.80 $1.62 $12.81 $9.73 $4.20 $4.37 $2.44 $1.50 $3.76 $5.37 
1941 5.00 5.65 7.87 (h) 3.15 30.29 2.10 6.14 5.13 1.77(c) 2.10(d) 0.80 $.81 
1940 0.72 0.35 1.12 1.81 18.05 2.79 2.94 4.82 2.06 -—- 0.94 3.33 
1939 0.02 3.03 (d) 0.64 0.39 481 1.76 2.91 3.66 2.06 — 0.53(d) 3.04 
DIVIDENDS (Per Share) 
1944 $1.00 $2.00 $2.00 $0.75 $5.00 $1.50 $2.00 $3.00 $1.25 $0.25 $0.50 $3.00 
1941 2.00 a 3.00 1.00 5.00 1.50 2.00 3.00 2.00 a —_— 4.00 
1940 —_ — 1.00 0.50 5.00 1.25 1.50 2.00 1.25 — — 3.50 
1939 — — — — 3.00 1.05 1.00 1.00 1.40 — — 2.00 
G) lacluilie WS: coteiicsen eiaitaailial io: essimven (a) Deficit (q) Includes Valtee Aircraft for 1940 and 1941 Courtesy Reynolds & Co. 
(©) Allows for deductions of notes due plant contracts (e) Class A common stock (bh) 1941 and prior years ended December 31 
(©) Nine months to September 30, 1941, prior years ended December 31 (A) After deducting reserves (j) Adjusted to reflect 100% stock dividend 
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First Douglas C-74 Globemaster, military version of over specially-built plattorm to swing fin beneath 
DC-7, rolls from plant at Long Beach, Calif. Plane's door top. Both pilot and co-pilot have _indi- 
height of 43 ff. 9 in. necessitated rolling nose whee! vidual “bug eye” canopies to give greater vision. 


TWO NEW DOUGLAS TRANSPORTS 
SPARK AIR-CARRIER RACE 


C-74 Globemaster is 155,000-ib. 125-troop long-range carrier with 
unique quick-loading devices .. . And new DC-8 presents unorthodox 
design features aiming for speedier, more economical domestic 
service. 


WO NEW ENTRIES covering wide- 
ly separated segments of the 
transport field have just been 
introduced by Douglas Aircraft Co— 
the C-74 Globemaster, a 155,000-Ib. 
trans-oceanic military craft, and the 
DC-8, a 39,500-lb. passenger liner of 
radical design. 

Globemaster is a low wing mono- 
plane of 173 ft. 3-in. span, 124 ft. 14-in. 
length, and 43 ft. 9-in. height, having 
a total fuel capacity of 11,000 gal. 
giving a maximum range of 7,800 mi. 
at 275 mph. It has a useful load of 
more than 30 tons. Military version 
of the craft will transport 125 fully 
equipped troops or 115 litters. 

Douglas engineers consider the first 
plane a production model and not a 
prototype or experimental craft, for 
even before it made its first flight 
with Ben O. Howard at the controls, 


Main cabin is 75-ft. long and 11-ft.-plus 
wide, with maximum usable height of 8 
ft. 6 in. Military version has stationary 
crane at forward end and two traveling 
cranes (shown here) capable of lifting 
jeep on elevator. Latter becomes part 
of cabin floor. As military transport, craft 
has cap-city of 125 fully equipped 
troops; as evacuation plane, capacity is 
115 litters. 
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the second plane had been moved up 
the production line. 

Semi-monocoque flush-riveted fuse- 
lage has a circular cross section with 
a maximum outside dia. of 13 ft. 2 in., 
utilizing Z- and channel-shaped frames 
and hat-shaped stringers. Pilot’s com- 
partment has individual “bug eye” 
enclosures for pilot and co-pilot to give 
maximum vision. 

There are five main fuselage sec- 
tions: Pilots’; crew, and relief crew 
compartments; main cabin; and belly 
cargo compartments. The relief crew’s 
quarters, located just below the crew’s 
compartment, will sleep six. 

Main cabin is some 75 ft. long, and 
over 11 ft. wide, with approximately 
875 sq. ft. of floor space and maximum 
usable height of 84 ft. Flooring, of .072 
aluminum sheet reinforced by mag- 
nesium I-beams, is covered by a 20-in. 
grid pattern of cargo tie-down rings, 
and is designed for maximum load of 
200 lb. per sq. ft., or 60 Ib. per in. 
of cabin length. 

Cargo can be loaded simultaneously 
through a side door just ahead of the 
wing and through a bottom well aft of 
the wing. Two types of built-in load- 
ing cranes are provided: A stationary 
hoist of 4,500-lb. capacity at the side 
cargo door and two traveling cranes 
of 8,000-Ilb. capacity each. The travel- 
ing cranes operate the elevator (which 
becomes part of the main cabin floor) 
and distribute cargo via 50-ft. over- 
head rails inside the cabin. Electric 
power for the cranes is provided by 
an auxiliary engine (located in the 
right engine nacelle) which also sup- 
plies starting and emergency power. 

A new Douglas-developed semi-lam- 


Main landing gear employs dual wheels 
with 65-in. tires. Retraction is by hy- 
draulic system operating at 3,000 psi., 
reduced automatically in flight to 250 
psi. to reduce wear. Jeep at right is 
being lifted on cabin floor-elevator by 
the two traveling cranes, which can dis- 
tribute load inside cabin. These units, 
combined with special truss type hoist- 
ing frame mounted on engine nacelle, 
can be employed for quick engine change. 
Right, three-view of C-74. 
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UNKAGE SHOWN OPERATES SPLIT FLAP 
BY ATTACHMENT TO INBOARD FLAP 





Cross sectional sketches showing operation 
of combination aileron and full-span flaps. 
At top is shown operation of outboard flap 
and aileron section; at center is seen in- 
board wing flap section, and sketch above 
depicts split type flap extending across bof- 
tom of fuselage. 


inar flow section was developed for 
the wing, which has a two-spar center 
section supporting the engine nacelles 
and integral fuel tanks. Leading edge, 
of double skin construction to provide 
for thermal anti-icing, contains crawl- 
ways from the fuselage to the engine 
nacelles to permit inspection and re- 
pair of power plants and to give access 
to main landing gear emergency re- 
lease control. 

Another new Douglas development 
is the combination aileron and flap 
arrangement which keeps landing 
speeds below 95 mph. Inboard flaps, 
across the bottom of the fuselage, are 
conventional split type. From there to 
the aileron position they are combina- 





C-74 Specifications and Data 


Ck. kncndcan ceundeeedae 173 ft. 3 in 
Length ad Cth eeeae nacadkedhant 124 ft. 2 in. 
SO EP ES CETL CPC ER TE ee 43 ft. 9 in. 
po AS ee ae Over 60,000 Ib. 
Gross wt. (overload).......... 155,000 Ib. 
IS vxcccectesiueewe 11,000 gal. 
DEMING ORME i... ec icccces 7,800 mi. 
Maximum speed........... Over 300 mph 
Cr es okie cc eswwcwe 275 mph 
Main cabin capacity.......... 6,500 cu. ft. 
Belly cargo compartment 

ONO Fb cack os ckwand< cx ua 615 cu. ft. 
POWER. «6.05 Four 3,000-hp. R-4360 Pratt 


& Whitney Wasp Majors 





tion flap and vane, and at the aileron 
positions are combination of flap, vane, 
and aileron. The two outboard sec- 
tions give a double slot effect. Hinges 
—eight to a side—are mounted ex- 
ternally, but the weight saving is said 
to compensate for added drag. 

All-metal full-cantilever stabilizers 
have double skin leading edges for 
thermal anti-icing, and metal-framed 
aerodynamic-and-mass balanced eleva- 
tors are fabric covered. Similar con- 
struction is used in fin and rudder. 

Landing gear employs dual main 
wheels with 65-in. dia. tires which have 
a tread of 34 ft. 2 in., and dual nose 
wheels (with 44-in. tires) mounted on 
a common axle. Alli wheels retract 
forward and are so arranged that 
gravity will normally suffice for lower- 
ing and locking. Emergency hydraulic 
power is, however, available. The nose 
wheel is equipped with a hydraulically- 
powered steering system, with the 
pilot’s steering wheel independent of 
other controls. 

In addition to hydraulic brakes de- 
signed to stop the craft, fully loaded, 
from 85 mph. in 415 ft., an emergency 
airbrake system is provided. 

The Globemaster is powered by 
four 3,000 hp.-plus R-4360 Pratt & 
Whitney Wasp Majors, turning four- 
blade Curtiss electric reversible pro- 
pellers to reduce landing roll. It is 
impossible to reverse the propellers un- 
less the craft is on the ground. Quickly 
demountable power packages are inter- 
changeable, and they contain all power 
plant elements except the oil tank, 
which is set aft of the firewall. 

All fluid lines have self-sealing coup- 
lings; control cables have quickly de- 
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DC-8 Specifications and Data 








SOE CEE TET Coe OT Ore 110 ft. 2 in. 
| TE Sn 5 cab cewe Re kqeee Cew eS 77 ft. 10 in. 
| eS SS eee eee es 25 ft. 94% in. 
oo eS ree eer ere 1,104 sq. ft. 

1 | Gross & max. landing wt........ 39,500 lb. 

i | ME MUTE s wvic'n SoBe Cosas wotas 23,915 lb. 

i | gp rr Peer ae 15,585 lb. 

| Max. cruising speed, 10,000 ft....270 mph. 
Max. 2-engine climb, S.L....... 1,030 fpm. 
Max. 2-engine club, 10,000 ft.....840 fpm. 
Max. 1-engine climb, Meta be eas 8 


285 fpm. 
Max. 1l-engine climb, 10,000 ft....145 fpm. 
i | Block-to-block speed, 300-mi. 


1 | Diagrammatic layout showing cargo loading facilities. Stationary crane at side door just range, 10 mph. headwind...... 223 mph. 
| ahead of wing has 4,500-/b. capacity; twin traveling cranes operating on 50-ft. rails inside hee: M9 — ee ._ sees Py 
cabin have capacity of 8,000 Ib. each. 





tachable latches, with one end of the 
cables attaching to the firewall; and 
all electric conduits have quick-discon- 
nect plugs. Cowling is entirely sup- 
ported from the nacelle structure, with 
the upper section containing the air 
induction system, the lower the oil 
. cooler ducts. The four side panels are 
quickly detachable for servicing. 

Electrically operated power plant 
units include cowl flaps, oil cooler 
exit flaps, carburetor air filters, fuel 
booster pumps, oil transfer, auxiliary 
power plant throttle control, and air 
cooling scoop. 

Current military orders are sched- 
uled for completion by July, 1946, and 
Douglas officials report 26 commercial- 
version planes to cost $40,000,000 have 
been ordered by airlines. No predic- 
tions would be made as to when the 
commercial production would begin. 

The initial test flight of 1 hr. 35 

: Sn Fe min. was made following a ground 
Scale model of Douglas DC-8, 38-48 passenger liner powered by*two V-1710 Allisons set in a are “ry _ 10 min., be nd the 
fuselage just below pilots’ “double bubble" cockpit and driving contra-rotating Curtiss pro- crait took off aiter a run that was 
peller via 60-ft. shafts running under passenger cabin. Though designed as replacement noticeably shorter than those required 






























































































for DC-3, cabin pressurization has been provided for. (Continued on page 254) 
| 
Typical seat Coat room Toilet 
Spacing~._ stowage Men and Women 
Fuselage ; = wf / Cargo-baggage 
center Plane . / i tet 
“ 406 z akc | 
aa Ba - | 
ee ee - S. sen - + 
: | — | ; , 4 
at Ping | - | ak, wale Section vivo 
L 40"x 60" | a ‘ ‘S 27% 40" Passenger Cabin 
-_—- = -- a | / 
9 as ' * Windows (TYP) \s0"% 72"entrance 
Cargo compartment’ . - 30%20" 
Convertible section’ Note: 
Aisle width 14$" 
Fuselage Aisle width with = 
reference seat stowed 275 
plane 
| far Aacsen einn mE mea 
| c 
. 
ES ro = ag ge ee 
\ 60" 
AUD. sl aes — Plane of ground 
Sectional drawing showing layout of DC-8. Jump seats times. Elimination of engine nacelles in wings permits 
permit varying passenger loads to care for peak operat- _ short landing gear and puts major elements of craft close 
ing periods, and movable bulkhead permits varying enough to ground for servicing and loading without 
passenger-carga loads to give maximum payload at ali use of platforms and other cumbersome equipment. 
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F EVERY STUDENT who started fly- 

ing lessons kept coming back for 

more—even if only to solo—most 
operators would have all the student 
business they need. The mortality 
(drop-out) rate among beginners, as 
any flying school manager can tell you, 
is terrific. 

If they checked their records they’d 
find that this loss comes mainly after 
a student has had about three or four 
hours of dual. At least that’s the ¢con- 
clusion reached by W. Ted Gannaway, 
Director of Sales for Hawthorne Fly- 
ing Service, which operates several 
bases in the Carolinas. 

Gannaway, a sales specialist before 
joining Hawthorne and a veteran in the 
automotive sales business, has put sta- 
tistics to work in analyzing Haw- 
thorne’s student business and, by insti- 
tuting a system of “frequency control” 
and follow-up, he has done a great deal 
to overcome this loss of future student 
business. 

Conclusions on the student instruc- 
tion business reached by Gannaway 
aiter studying operations at the six 
Hawthorne bases include: 


1. A student will continue his flying 
(0 a greater certainty if he takes two or 
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By WILLIAM D. STROHMEIER 


Salesmanship can do it, as shown by these tested and proven 
methods which develop a surprisingly large volume of business for 


the little work involved. 





more lessons a week. (A student’s en- 
thusiasm slacks off dangerously if he 
allows more than a week to go by be- 
tween lessons. ) 

2. A high point in loss of students 
comes after the initial lesson. (This is 
explained in part by the fact that many 
try a lesson out of curiosity’s sake and 
have no real intention of soloing.) 

3. A few simple follow-up proce- 
dures, mainly on the part of instruc- 
tors, aimed at making a definite ap- 
pointment for the next flight, helps 
bring customers back for more where 
normally they’d fail to show up again. 

4. A definite statistical control—irk- 
some as it may seem to instructors—is 
necessary to keep track of how student 
business is running. 


While many of Hawthorne’s statis- 
tics are lopsided because a high per- 
centage of transient military personnel 





make up the company’s student busi- 
ness, Gannaway found that the general 
figures and percentages given below 
are typical of an operation where no 
definite follow-up procedure is pur- 
sued. He calculates that over a period 
of 2 mo. these percentages will apply, 
broadly speaking: 

Some 32% of student business will 
be done with those who take only one 
lesson and never come back, 24% will 
be students taking only two lessons; 
21% will take three to four lessons; 
and 23% will take over six lessons— 
usually those who actually solo. Thus 
it can be seen that if an operator could 
solo every student taking an initial 
lesson he’d nearly quadruple the volume 
of student business; or if only half the 
students who start continued, the vol- 
ume would be doubled. 


When it is realized that the major 
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selling job has been accomplished by | 


the mere fact that a student came out 
to the field to take a lesson, it would 
seem that a selling program to build up 
the “repeat” business would require 
less effort than getting the initial con- 
tact. Gannaway’s system at Haw- 
thorne, while following old established 
principles of sound sales follow-up, in- 
troduces a clean, fresh approach to the 
student flying business. 

First off, all persons who have been 
contacted are recorded, generally at 
the time of interview, on a normal 
prospect card. Two colors are used 
to distinguish the type of prospect. 
White card is filed if the prospect actu- 
ally comes to the field and takes a ride 
or demonstration lesson or inquires 
about flying lessons. A yellow card is 
filed for prospects contacted downtown 
or solicited. Obviously, white-card 
prospects are potentially better, since 
they’ve had enough interest in flying to 
come to the airport. 

The card lists all pertinent data, 
such as address, occupation, firm, etc., 
and, where possible, the prospect’s 
birthday is noted in order that a card 
may be sent as a reminder of Haw- 
thorne. The nature of the student’s 
interest is indicated by a code on the 
card consisting of five blank squares. 
By checking one or more squares in 
proper order, the interviewer indicates 
whether the prospect is interested in 
student flying, solo flying, whether he’s 
a service man or woman, a private 
pilot, or commercial pilot. 

The Flight Sales Manager makes 
periodic checks on the status of these 
prospects and follows up by personal 
letter or phone those who have not 
done any flying. But the main follow- 
up is accomplished by means of infor- 
mation contained on the “Student 
Flight Record” maintained at the 
Operations Counter. 

The latter comprises standard 84 x 
1l-in. sheets and contain on top much 
of the information on the Prospect 
Card. In the first two columns below 
the instructors enter dates of all 
flights, amount of time given on each 
lesson, and total accumulated time. In 
the third column, the instructor checks 
the student’s “Flight Status”, of which 
there are three categories—dual only, 
dual and some solo, or full solo instruc- 
tion. 

A final column leaves room for in- 
structors’ remarks. Thus if a student 
wants to fly and his regular instructor 
is busy, another instructor may refer 
quickly to the Flight Record and see 
his status. For students qualified to 
fly solo without a check-out, the dis- 
patcher may also refer to this sheet. 
[f the student’s last flight was within 
two weeks and was checked as a solo 
flight by the instructor, the student may 
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WONT TG. Divas vicasascoscacedosousversapecapcasavosescanesssass 


to have for solo flight a J-30 J-50) 


Time Out - - - - - 


ie se eH 


| [Per eae 


eeeeeeesecereseeses 


LES CID © | (ee aera Inst 


seeeeeee 








PAMOBIABN aise scescascevespoee 
Important Notice: This authorization to be re- 
turned to the office after flight. All flights in ac- 
cordance with the Civil Air Regulations. Acrobat- 
ics prohibited. 
RESTRICTED AREAS 








This is a HAWTHORNE Service. 





This Linesman Authorization card greatly 
simplifies and speeds handling of solo stu- 
dents while still keeping accurate records. 
It's part of the businesslike, keep-tab system 
which has proved so successful in boosting 
student business. 


be quickly released with a solo airplane. 

In this case the Dispatcher gives 
the student a Linesman Authorization 
ticket which authorizes the linesman 
to release such and such an airplane 
to the student. The linesman keeps the 
ticket while the student flies, noting the 
time of departure and return. At the 
end of the flight the student brings the 
ticket back to the dispatcher for billing. 

In addition to the usefulness of the 
Student Flight Record sheets, which 
are filed alphabetically in a loose-leaf 
book, the records serve an even more 
important purpose in showing the 
frequency with which a student does 
his flying. 

Hawthorne figures a _ flight-week 
from the start of flying Sunday morn- 
ing until the end of flying Saturday 
evening. Each time a student flies 
during a weekly period, his instructor 
attaches an ordinary paper clip to the 
Flight Record. At the end of the week. 
a quick survey of the “repeat” business 
can be made by noting the number of 
paper clips on each student’s sheet. Of 
course, those sheets bearing no clips 
indicate students who haven’t flown 
that week. A survey of the records of 
this type of students produced the con- 
clusion that students soon lose interest 
in their flying if they wait more than 
a week between lessons. 

Here’s how Hawthorne goes about 
increasing the frequency of a student’s 


flight lessons: First, instructors have 

been taught not to end a lesson with the 
usual, “Well, you’re getting along 
okay. Come on back again soon for 
another lesson.” Instead they casually 
ask, just before the student leaves, 
“Can I put you down for an appoint- 
ment at this same time day after to- 
morrow?” (It has been found that 
suggesting an appointment for the fol- 
lowing day is too soon.) The psy- 
chology of this works well, since the 
student is at least professing enthusi- 
asm for his training and if he’s pinned 
down to a definite appointment will 
accept the suggestion rather than hem 
and haw around with reasons why he 
thinks he’ll be on the golf links instead 
This procedure alone has shown a defi- 
nite improvement in Hawthorne’s re- 
peat business. 

For student’s whose cards show no 
clips during the week, the telephone or 
a postcard works well. Each instructor 
looks over the sheets and when he finds 
a slow student he drops him a postcard 
which might go something like this: 
“Dear Joe: We missed you last week 
for your flying lesson. Certainly hope 
you'll be out this week. How about 
Thursday afternoon? Give me a call.” 
The cards are personalized as much as 
possible and always written in long- 
hand by the instructor. 

Results have been surprisingly effec- 
tive. At Hawthorne’s Columbia, S. C., 
base, where this system was first intro- 
duced, repeat business has picked up by 
more than 20 percent. Indeed, the 
reaction from the students has been 
even more surprising—they are very 
apologetic about not being out sooner 
and go to great length explaining their 
absence. 

At times, the post-card system is sup- 
plemented by telephone calls, which 
have an equally productive effect. For 
students who don’t respond to these 
preliminary calls or cards, follow-up 
letters are sent, plus personal calls by 
the Sales Manager. These calls serve 
not only to get the students back flying 
but also to keep base managers alert 
as to possible reasons why Dr. Jones, 
after starting his flying lessons, had 
given them up. 

Much of this work, which takes sur- 
prisingly little time, is done when 
there’s no flying because of bad 
weather. The data as to who should 
get a follow-up card is readily available 
at all times from the Flight Record 
sheets. 

It has been found that one of the 
main reasons for a high mortality rate 
after the first lesson is an unsalesman- 
like treatment of that initial and highly 
important flight. Prospects with little 
or no previous air experience have been 
flown when the air was too rough, per- 
haps the instructor wasn’t friendly 
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enough or didn’t display a genuine 
interest in selling the prospect on the 
pleasure and ease of flying, or failed 
to show convincingly that modern air- 
planes practically fly by themselves. 

Oddly enough, one of the biggest 
single factors is steep turns in the traf- 
fic pattern, particularly the final turn 
into the approach. It’s understandable 
how this could alarm a newcomer. The 
instructor chops the throttle a little 
too abruptly—which always surprises 
a non-pilot—and then rocks the ship 
over into a steep bank out of the base 
leg. The new student associates a spin 
or lack of control with the seemingly 
dead engine and when the sharp turn 
occurs, he’s convinced something’s 
wrong. Little but important details 
such as making that final turn a little 
more gently have been introduced into 
demonstration lessons. 

Another phase of Hawthorne’s “sta- 
tistical control” presenting a clear pic- 
ture of student business is the Weekly 
Summary Report. It incliides space 
for checks on three different phases of 
the student business. First is the per- 
centage of revenue time logged in rela- 
tion to “possible flight hours,” which 
is determined by multiplying the num- 
ber of planes available for student work 
and the number of hours of flyable 
weather. 

The second portion of the form con- 


cerns flying time put in by instructors 


in relation to total possible instruction 
time. A survey of several years of 
operating experience at Hawthorne 
indicates that an instructor should 
spend 35% or more of the available 
instruction time in the air. A trainer- 
plane should log a minimum of 40 hr. 
of revenue time per month to justify its 
existence. 

The third appraisal on the weekly 
report is the number of flight appoint- 
ments (lessons) given during the week, 
broken down into the number of stu- 
dents flying only one time, the number 
flying two times, etc. It also lists the 
number of prospects interviewed and 
the number who actually took a lesson. 

This report is made by the Flight 
Sales Manager and turned over to the 
base manager. It has proven invalu- 
able in giving a reasonably up-to-date 
report on the base’s student business. 

Besides expediting a definite pro- 
cedure for following-up the no-returi 
students, this over-all system has had 
an added advantage (1) of showing 
Hawthorne where promotion emphasis 
should be placed, (2) of-indicating the 
type of prospect most* likely to buy 
flying time, and (3) of keeping person- 
nel and equipment operating at an 
efficient level. Above all, it has shown 
that current students will fly a lot more 
if basic principles of salesmanship are 
applied. 
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Here are two easily-maintained records that Hawthorne Flying Service has used to 
tremendously increase student repeot business. At top is Student Flight Record which 
gives both sales manager and instructors all pertinent data on each student, greatly 
simplifying follow-up work. Seen above is Sales Manager's Weekly Summary Report, 
enabling quick and accurate check on amount of business done. 
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5 Timken “Aircraft” Bearings Bearing design for aircraft applications can : 

equip the new Kellett XR-8 Helicopter—made help, consult us. We'll be glad to make 

for the U. S. Army Air Forces—at twenty recommendations. The Timken Roller Bearing 

vital points of its main drive and wheels. Company, Canton 6, Ohio. 


Part of a series developed to meet the need 
of aircraft engineers for an anti-friction bear- 
ing with lighter weight and compact design, 
Timken “Aircraft” Bearings also assure maxi- 


mum radial and thrust load-carrying capacity 





- . - Smoothness of operation . . . economical 
maintenance ...and ease of operation... : 
; P The “TIMKEN” Trade-mark is a gooa 
as well as power conservation and endurance. thing to look for ... a protection to find. 
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PART I—THE AIRFRAME 


By JOHN FOSTER, JR., Managing Editor, “Aviation” . 


This first detailed engineering study of Germany's top jet propelled fighter—the 15th in our series— 
reveals many unorthodox design and construction features and shows the importance of the produc- 


tion engineer in its development. 


ERMANY’S MOST SUCCESSFUL jet 
propelled plane, the Me-262, is 
an unusual combination of radi- 

cal and orthodox design, materials 
combinations, and workmanship, some 
of the latter being surprisingly sloppy. 
It shows, too, that the production en- 
gineer had as important a place in its 
development as anyone connected with 
the project. 

A low-wing monoplane of 40 ft. 
114 in. span, 34 ft. 9-in. length, and 
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11 ft. 4-in. over-all height, it was used 
as a fighter, fighter-bomber, and 
ground attack craft, and was appar- 
ently also designed for photo recon- 
naissance use. 

The very tip of the fuselage looks 
exactly like a propeller spinner—and 
may well be just that—with a hole cut 
in front so that a gun camera can be 
mounted inside, reached by a small, 
quickly removable access plate set in 
the left side. A solid web bulkhead 


backs this section up, serving as a 
jacking point. Then follows a 144-in. 
long section enclosing a flush-riveted 
channel-shaped foriner, the whole be- 
ing screwed to the next section which 
contains the nose wheel and the four 
30-mm. MK-108 cannon grouped high 
in the nose section. 

Since the length of these guns is 
but 3 ft. 6-in., a very compact in- 
stallation has been achieved with no 
external projections. A large spheri- 
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cal support around the barrel near the 
aft end facilitates adjustments during 
sighting in operations. 

The guns are usually set to converge 
at 450 meters. The MK-108 fires 575- 


600 rounds per min. with a muzzle ve- 


locity of 1,570 fps., and weighs but 
134 lb. Compressed air for charging 
is carried in eight bottles set inside 
the fuselage on the left ahead of the 
cockpit. 

The two top guns carry 100 rounds 
each, the bottom pair 80 each, and all 
are fired simultaneously by a switch 
on the contact stick. 

Although the 262 was designed as an 
interceptor, Hitler ordered it made 
into a bomber. The result was installa- 
tion of two jettisonable bomb racks, 
each carrying one 550-Ib. bomb. Addi- 
tional armament on later models con- 
sisted of 24 R4M 5-cm. rockets, 12 
under each wing, and it is reported that 
the Germans planned to install up to 
48 under each wing. 

Skin of the 6 ft. 54-in. long section 
aft of the spinner is of .080 sheet steel. 
Since the cannon are mounted high, 
the use of steel in that section is un- 
derstandable because of the blast ef- 
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Exploded view of Me-262 showing major components. 


fect, but even the belly skin is of the 
same material. It is possible the em- 
ployment of steel was dictated by trans- 
portation difficulties rather than 
design considerations or lack of alu- 
minum, for reports emanating from 
Germany indicate that the Nazis were 
not pressed at any time for this mate- 
rial. However, since the nose section 
carried both the heavy armament and 
the nose wheel, the added strength of 
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the steel may have been a deciding 
factor. 
The cannon are most accessible, for 


_ two 354-in. long access doors, piano 











Phantom view showing installation of gun camera in nose, four 30-mm. MK-108 cannon, with 
ejector chutes below, and electrical connections for firing. 
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Exploded view of Me-262 showing major components. 


fect, but even the belly skin is of the 
same material. It is possible the em- 
ployment of steel was dictated by trans- 
portation difficulties rather than 
design considerations or lack of alu- 
minum, for reports emanating from 
Germany indicate that the Nazis were 
not pressed at any time for this mate- 
rial. However, since the nose section 
carried both the heavy armament and 
the nose wheel, the added strength of 


the steel may have been a deciding 
factor. 

The cannon are most accessible, for 
two 354-in. long access doors, piano 











Phantom view showing installation of gun camera in nose, four 30-mm. MK-108 cannon, with 
ejector chutes below, and electrical connections for firing. 















































Closeup up left gun compartment, showing access panel in raised position. Note turnbuckle 
tie rod at top; it makes one of four points at which complete nose section is attached to 


bulkhead at right. 





View from below fuselage connection, show- 
ing how through bolt—one on each side— 
joins nose to mid-fuselage section. After con- 
nection is complete, access holes are covered 
with doped fabric. At top is one of quick 
fasteners by which cowling over gun com- 
partment is held in place. 
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hinged 14 in. off the top centerline, 
can be quickly opened simply by loos- 
ening two flush toggle latches like those 
used on cowling of the FW-190 (see 
page 131 Oct. 1944 AvIATION) expos- 
ing all the gun mechanism as well as 
the ammunition drums. 

This whole nose section attaches to 
the mid-fuselage in a simple but effec- 
tive manner. At each lower corner is 
a l-in. (approx.) high-tension steel 
bolt fastening it to the solid web bulk- 
head of the mid-section. At the top, 
some 6 in. from the centerline, are two 
14-in. steel tubes, also bolted to forged 
fittings on the mid-section bulkhead 
and extending forward to the bulkhead 
at the front end of the gun access 
doors. Both these tubes are built as 
turnbuckles so that alignment adjust- 
ments can be easily made. Thus it 
would be possible for a trained crew to 
change a damaged nose section in the 
field in short order, or it would be a 
simple matter to install a nose equipped 
with different armament or photo re- 
con units. 

At the aft end of the nose section, 


Hitler ordered Me-262 used as bomber, even though it had been designed as interceptor, so 
two types of bomb racks were developed. Type A is at top, showing: Forward suspension point 
(A); forward bulkhead (B); three-point connection to fuzing arm (C); power lead to fuzing 
arm (D); bomb release slip (E); aft suspension points (F); power lead to release circuit (G); 
mechanical jettison rod (H); charging head (1); adjustable crutch (J); suspension hook (K); 
and charging head (L). Type B (bottom) shows forward suspension point (A); crutch ratchet 
(B); power lead to fuzing arm (C); aff suspension points (D); lead to fuzing arm (E); 
crutch ratchet (F); charging heads (G); and suspension hook (H). 
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Phantom view showing  cylindrical-section 
cockpit in fuselage. This “liner section is 
designed for pressurization, but craft and re- 
ports studied reveal Nazis did not actually 
pressurize Me-262 in operation. 


the Me-262’s fuselage cross section is 
practically an equilateral triangle, 
only slightly rounded out. 

First bulkhead in the mid-fuselage 
section is solid web aluminum alloy 
with six vertical and two horizontal 
hat shaped stiffeners. 

At a point 16} in. back is a channel 
shaped former, flush riveted to the 
skin, and 16 in. farther aft is another 
solid web bulkhead, with vertical and 
horizontal hat shaped stiffeners. Prac- 
tically all the space betwcen the two 
solid bulkheads is taken up by the fore 
fuel cell (which will be discussed in 
detail in the section devoted to the 
fuel system). The bottom panel of this 
section consists of a waffle grid, double 
stressed skin, 343 in. long and 55 in. 
wide. The panel is attached to the 
fuselage by flush screws and captured 
nuts, the same system employed on 
the FW-190 panel beneath the fuel 
cells. Interchangeability of these panels 


evidently was not much of considera- .- 


tion in Me-262 production, for the 
screws were set approximately 1} in. 
apart but with variations of as much as 
4 in. and considerable misalignment. 

Every Nazi pilot apparently was his 
own Fiihrer, for the Germans call the 
next section the Fihrerraum, or pilot 
space. And they must have been little 
Fiihrers, for the rudder pedals are 
quite close to the seat and there is no 
fore-and-aft adjustment either on the 
pedals or seat. An average sized 
American sitting in the cockpit finds 
his knees sticking well up in the air 
right in front of some of the instru- 
ments. 

Only one channel-shaped former 
extends from the cockpit rail to the 
bottom of the fuselage at the cockpit 
which is, in effect, a horizontally-dis- 
posed cylindrical section with part of 
the wall sliced off. This “cockpit liner” 
section was designed for pressuriza- 
tion, but the craft examined had no 
means of developing pressure and 
there are no reports of any of the 
262’s actually operating in combat 
with pressurization. 


Me-262 canopy open, showing jettison lever 
and cable at pilot's right. Note curved sil- 
houette armor plate which fits over pilot's 
head. Evidently this was modification of 
original design, for basic plans shows no such 
installation. At windshield base at left can 
be seen cockpit ventilating scoop. Apparently 
this was also a last-minute modification, one 
which showed workmanship far below normal 
German standards. 
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Detail A Detail B 
Detail sketch of cockpit canopy, showing jettison lever on pilot's right and locking lever at 
his left. Front windshield panel is 31/2-in. thick bullet-proof glass. No side or bottom armor 
protection is provided. 


























Main instrument panel, with flight  instry. 
ments at left, engine instruments at right, 
and bomb switches on panel at lower cen. 
ter. Note how gunsight at top has been 
swung to right out of way for landing and 
takeoff. Engine instruments, from fop to bot. 
tom are: Tachomefers, gas temperature gages, 
lube oil pressure gages, and fuel supply in. 
dicator. Original design called for installo. 
tion of gas pressure indicators alongside tem. 
perature gages, also fuel injection pressure 
gages alongside oil pressure gages. 


Left side of cockpit showing, on diagonal 
panel: Oxygen flow indicator, emergency 
landing gear and flap operating switches, 
and oxygen valve. On horizontal ponel, from 
front to rear, are: Landing gear and flop 
position indicators, landing gear and flap op- 
erating buttons, stabilizer pitch indicator and 
operating switch, emergency master cut-off 
switch, throttle quadrant, and (not in photo) 
fuel selector valves, rudder trim tab crank, 
and jet assisted takeoff unit jettison releose. 
At base of front panel can be seen pull 
handle for nose wheel brake, and at right, 
beneath lett windshield panel, is lever to 
open or close cockpit ventilating scoop. 


Right side of cockpit showing, at windshield 
base, canopy jettison lever below which are, 
trom lett to right: Pitot heater, Very signel, 
radio frequency selector and on/off switches, 
and tachometer low-speed selector switches. 
Curved handle in fuselage side is bomb re- 
lease. Pulling it clear back beyond bomb 
release stop jettisons bomb racks. 
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Phantom view showing two main 238-gal. fuel tanks just fore and 
oft of cockpit. Each tank is fitted with two booster pumps, and 
selector valves permit pumping from either tank fo either engine, 





Inside aft fuselage, with radio in left foreground, are seen master 
compass in center, oxygen bottles at top, and elevator, rudder, and 
rudder trim tab torque tubes at right. Shown are typical stringers 
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or from aft to fore tank. A 53-gal. reserve tank can be installed 
below cockpit, and Nazis had plans for an additional tank to go 
behind aft unit, with approximately half its capacity. 


which completely replace longerons. Formers in this section are 
integral part of skin sheets, which are joggled to thickness of metal 
tor lap joint, then bent inward to make "J" or channel section. 
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Exploded view showing construction of 
empennage. In assembling Me-262, sta- 
bilizer is put in place, then vertical fin 
is bolted to aft fuselage section. 














Closeup of stabilizer adjusting 





Further evidence that cockpit pres- 
sure was an unused design feature is 
found in the windshield, a conventional 
three-piece flat-plate unit in which the 
front piece is 34-in. bullet proof glass, 
set in a steel frame, but merely screwed 
in without the usual synthetic rubber 
mounting found on other German 
craft. The seal—which certainly does 
not appear to be designed for pressure 
—appears to be plastic designed only 
to prevent normal air leakage. 

The cockpit canopy consists of two 
rounded plastic glass sections mounted 
in a frame with flat fore-and-aft pieces 
and tubular base. It pivots on the 
right side for entrance and exit, and 
it can be locked closed only from the 
inside by a lever which drives pins into 
holes set in the base of the windshield 
frame and the turtleback section. A 
16-mm.-thick head and shoulder sil- 
houette armor section, which extends 
up and over the back of the pilot’s 
head, is bolted to the canopy frame just 
ahead of the turtleback section. 

Either the Germans changed their 
own minds about instrumentation or 
had them changed by Allied bombing, 
because original designs called for 
more instruments than are actually 
installed—at least that’s the case on 
some late planes. The main instru- 
ment panel is divided in two sections, 
with flight instruments on the left, 
engine instruments on the right. 

Flight instruments include: Arti- 
ficial horizon, combined with bank and 
turn indicator, airspeed indicator 
(some of which have been red lined at 
658 mph.), altimeter, rate of climb 











motor and screw jack which is 


bolted to upper section of aft Over-all view of empennage, showing installation of 


fuselage. Guides just above jack _ stabilizer and its adjusting mechanism. A single-piece 


have slots to take retaining pins in _ drawn aluminum fairing, held by 41 screws, encloses 


leading edge of stabilizer fairing.  _this unit. 
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Detailed photo of mass-balanced elevator trim tab, evidently origi- 
nally designed as servo unit but in actual practice riveted in place 


indicator, repeater compass, and blind 
approach indicator. 

Engine instrumuents include: Two 
tachometers of two-speed variety to 
give readings from 0-3,000 rpm. and 
from 2,000-15,000 rpm. (generally 
red-lined at 8,900 rpm.); two gas 
pressure gages indicating up to 1 
kg./em.*; two gas temperature gages 
indicating up to 1,000 deg. C. (with 
marks on the gages at 680 deg.) ; two 
oil pressure gages; and fuel gages for 
front and rear tanks. Called for in de- 
sign plans, but not installed in craft 
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Front face of main spar joint at centerline, showing flanges on 
aluminum webs bolted together, and stee/ splice plates on top and 
bottom of both steel booms. This particular plane had been flown 
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studied, were two fuel injection pump 
pressure gages, marked at 65 kg./cm.?. 

Just below the center of the main 
panel is the bomb switch panel, marked 
for dive or level bombing and for in- 
stantaneous or delayed action fusing. 

Above the main panel is the gun- 
sight, in most cases the old-fashioned 
REVI 16B relector type, which can be 
swung to the right out of the way for 
takeoff and landing. 

On a slanting panel just to the left of 
the main board are valves. for emer- 
gency operation of flaps and landing 
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by gusset plates (shown aft either end). Note that trailing edge of 
tab is neatly flush riveted, but elevator itself has ordinary rivets. 


gear; oxygen flow indicator; oxygen 
pressure gages (not on all planes) ; 
and oxygen valve. 

On a horizontal panel just below this 
unit are: Position indicators for flaps 
and landing gear, and buttons, imme- 
diately aft for operating both these 
systems; stabilizer pitch indicator; 
stabilizer adjusting switch; throttle 
quadrant; emergency master cutoff 
switch; fuel selector valves; rudder 
trim tab crank; and release cable to 
jettison rocket units for assisted take- 
off. 
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without bolts through splice plates being safety wired. Reserve fuel 
tank can be installed just in front of spar, being held in position 
through skin panel screwed fo captured nuts (seen on lower boom). 
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A corresponding panel on the pilot’s 
right contains pitot heater switch: 
Very signal switches; radio frequency 
selector and on/off switches; starter 
switches for starting motors; and 
switches to select low speed indicator 
on the tachometers. 

The electric junction box is installed 
below these panels outside the fuse- 
lage cockpit liner, and it is easily acces- 
sible from the ground because it is 
located just above the wheel well. 

At the base of the main panel on the 
leit is pull handle for the nose wheel 
brake, a unit evidently installed to 
facilitate stopping on the small turfed 
fields which the Germans were forced 
to use during the later stages of the 


war. 

Just under the windshield base 
frame, also on the left, is a pull lever 
to operate a small square air scoop set 
in the fuselage side. This apparently 
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Phantom sketch showing method of attaching 
full length slot to guide which travels over 
bail bearing rollers bolted to nose rib, Slots 
open automatically at 186 mph. in gliding 
angle and at 279 mph. in climb. 


was a late factory modification—and 
the workmanship would certainly 
never have passed German inspection 
in the early days. 





Detail showing inboard end of steel-skinned outer slot in open position. Note that leading 
edge of wing is of angalar shape, with rolled steel sheet riveted to it behind slot to give 
proper airfoil. Inset shows slot in closed position. 





Closeup showing wingtip and outboard end of slot in open position. Wingtip is attached 
by bolt, which can be seen in access hole just behind formation light at spar line. A hori- 
zontal pin inside leading edge and vertical plate fitting into yoke at auxiliary spar complete 
three-way tip attachment with use of but one bolt. Note roughness of weld joining upper 
ond lower skin sections of tip. 
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The pilot’s seat is adjustable only 
up and down on a parallelogram frame. 
and it is locked in position by a lever 
under the front of the seat which en- 
gages a pin in ratchet teeth. Unlike 
earlier German craft, the Me-262 has 
no bungee cord to facilitate moving the 
seat. The upholstered back of the seat 
is held in place by two clip springs to 
facilitate removal for access to the bat- 
tery, which sits just behind the seat 
frame. 

The seat itself does not incorporate 
armor plating; this is, instead, attached 
to channel-shaped vertical and horizon- 
tal stiffeners riveted to the solid alumi- 
num alloy bulkhead which begins the 
aft fuselage section and forms the 
front panel of the rear fuel cell space. 
The bottom skin panel for this section 
measures 354 x 60 in. and is similar 
in construction to that under the front 
cells. In the middle of this fuel cell, 
some 173 in. back, is a former which 
is built-up double channel section up 
the sides to the second-from-centerline 
stringer, from which point it is single 
channel. This former, like most others, 
has cutouts for the stringers. 

In this connection it is interesting 
to note that the Me-262 has no longer- 
ons, employing only hat-section string- 
ers—one along the top centerline aft 
of the cockpit; five along the sides 
(with one ending at former 14) ; and 
five along the bottom (the two outer- 
most ending at former 15). 

The bulkhead forming the ait end 
of the rear fuel cell is a solid web but 
is sheet steel of approximately .(8&() 
gage. 

An unusual construction feature is 
found throughout much of the alt 
fuselage section, where the formers are 
made of the aluminum skin sheets 
themselves. In fabrication, the skin 
sheets are formed to the fuselage con- 
tour, then the aft 4 in. is joggled to 
the thickness of the metal itself—about 
.050—then bent inward to form a chan- 
nel or J-section. The next skin is lap 
jointed and flush riveted in place. 

Whether this method of construction 
should be blamed or merely the type oi 
labor available is not precisely known, 
but many of the joints were not at all 
clean, requiring the use of consider- 
able filler to smooth them out. Careful 
study, however, seems to indicate it 
was probably more the quality of labor 
than the design, for many of the rivets 
were somewhat out of line and had 
required considerable filler themselves 
to give anything like a smooth finish. 

Immediately aft of the cockpit the 
fuselage shape starts its change from 
the triangular cross section to a very 
narrow elliptical section only 2 ft. 
wide at a point just ahead of the 
stabilizer. 
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Construction of the tail cone is, in 
some respects, quite like that on the 
FW-190. It bolts to the aft fuselage 
section with the joint larded (at least 
on some planes) with liberal quantities 
of filler and covered by a doped fabric 
strip in a vain attempt to get a smooth 
finish. 

The former aft of the joint is a built- 
up ring riveted to a steel I-beam sec- 
tion which slants aft 47 deg. from the 
vertical and extends up some 2 ft. 
above the fuselage top to form the 
lower part of the front fin spar. 

The end of the tail cone, 4 ft. 84 in. 
aft of the former just mentioned, is a 
stamped flanged aluminum channel 
section member which also serves as 
the bottom of the rear fin spar and 
rudder post. 

Connecting the tops of these two 
spars is a horizontal stamped flanged 
channel member upon which the stab- 
ilizer is mounted. In production, the 
stabilizer must be installed before the 
fin and rudder are put in place. 

Then the fin, the spars of which have 
steel plates riveted to their lower ends, 
is attached to the tail cone by seven 
bolts along each side of the front spar 
and four on each side of the rear spar. 
In construction, the fin is built up in 
two halves, divided on the vertical 
plane of the fuselage axis. The halves 
are then bolted together along the spar 
line through access holes in the: skin. 
These holes—of approximately 1 in. 
dia——are then covered with small 
doped-fabric patches. The joint along 
the leading edge is covered by plywood 
fairing which is screwed on. Rounded 
tip of the fin is built in two halves, 
welded together and attached to the 
main body by flush screws. A single- 
sheet, deep-drawn aluminum fairing 
is fastened by 41 flush screws to the 
base of the fin and top of the fuselage. 

Chord of the rudder is narrow, being 
but 203 in. at the widest point, but 
there is plenty of depth, for the rudder 
has an over-all height of 6 ft. 11 in., 
extending from the top of the fin to the 
bottom of the tail cone. A small tip 
is screwed to the top just above the 
large mass balance, and the main 
section of the unit follows conventional 
construction practice. 

The spar is D-section, with the 
curved part fitting closely inside the 
fn trailing edge. Conventional 
stamped flanged aluminum ribs with 
lightening holes extend back to the 
trailing edge, where the skin surfaces 
are crimped together and riveted with 


Right hand flaps in fully extended posi- 
tion—down 50 deg. Upper wing surface 
extends back over slots so that in extended 
position they are shrouded about 11/2 in. 
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Exploded view of wingtip, two-section aileron, and aileron trim tab. 








Aileron trim tab apparently was originally designed as servo unit, but in practice it turned 


out to be merely ground adjustable through turnbuckle tie rod shown connecting it with aileron 
contro! bracket. Note that trailing edge of tab has flush rivets while that of aileron itself 


uses conventional rivets to hold skin panels to flat strip. 
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Phantom sketch showing how flaps are moved back and down. Hydrau- 
lically-operated toggle at left forces flap back, but 7-in. track 
(which is channel shaped) moves it down. Set screw in toggle arm 
can be adjusted for upstop. 





Phantom view of flap actuating system, stabil- 
izer adjustment, and rudder trim tab, with 
cross sectional detail showing operation of 
slots and flaps. 


126 


Closeup of right inboard flap in extended position showing toggle 
with its adjusting set screw. Note how one adjacent lower wing 
surface is attached by flat screws, probably to facilitate production 
as well as maintenance. 
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j-in. ordinary-type round-head rivets. 
Fore part of the bottom portion of 


the rudder, beneath the lower hinge, is 
comprised of two formed sheets flush 
riveted to the spar and lowest rib. The 
aft portion containing the formatioh 
light is made up of two small formed 
sheets attached by flat screws. 
Although the rudder is quite deep, it 
has but two hinges, both typical self- 
aligning ball bearing units. The top 
bearing is set just beneath the mass 
balance, the lower at the bottom rib, 


where the push-pull controls also 
attach. 
Oddly enough, the combination 


servo and trim tab has four hinges and, 
comparing its construction with other 
parts of the plane, it showed every 
evidence of having come from a dif- 
ferent shop. It too, has a mass bal- 
ance, set right under the top self- 
aligning ball bearing hinge. The two 
middle hinges are small metal blocks 
with vertical pins holding them to the 
tab and yokes attaching to the rudder 
false spar, giving a universal joint 
effect. The lower hinge is a vertical 
pin extending up from a rudder rib. 
Trailing edge of the tab is formed by 
crimping together the skins, around 
which a strip is folded and flush 
riveted. It is 363 in. deep, with 41% in. 
chord at the top and 6 in. at the 
bottom. 

As is the case with several other 
German planes, the 262’s all metal 
stabilizer is adjustable, the incidence 
being changed by a_ small electric 
motor operating a screw jack mounted 
inside the fin fairing on the front face 
of the frame to which the vertical fin 
is bolted. This unit is very similar 
to that on the FW-190, 

With a span of 12 ft. 4 in., the 
stabilizer is built in top and bottom 
halves, which are bolted together 
through access holés that are later 
fabric covered. On: the craft studied, 
no attempt has been made to mask,the 
joint along the leading edge, and re- 
ports on other planes indicate this 
was general practice. In view of the 
workmanship, which left some rather 
ragged gaps in the skin joint along 
that edge, it is strange that the manu- 
facturer had not at least applied some 
filler and fabric. 

The stabilizer has a built-up I-beam 
spar located 24 in. from the leading 
edge and 183 in. ahead of the trailing 
edge. It is attached to the fuselage by 
through bolts to two forged fittings set 
in ball bearings at the axis of the angle 
adjustment. The leading edge has a 
25-deg. sweepback. 

All metal elevators follow conven- 
tional design practice, with a stamped 
flanged spar, rounded metal leading 
edge shrouded into the stabilizer trail- 
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Wing-to-fuselage attachment inside left nose rib, showing bolt through fitting which is 
attached to bulkhead forming aft end of front main fuel cell. 


ing edge, and stamped flanged ribs. 
The trailing edges are formed simply 
by crimping the skins together and 
riveting—with ordinary rivets as is 
the case with the rudder. 

Outboard hinges are self-aligning 
ball bearing units, set just outside the 
large mass balances at the tips, while 
the center units are of similar type set 
just beneath the vertical fin. 

Both elevators have 27 x 24 in. mass 
balanced trim tabs set near the inboard 
end. These tabs were apparently de- 
signed as interchangeable servo units, 
for a small arm at the outboard end 
extends up from the right one and 
down from the left, and captured 
enemy documents show an anchoring 
arm designed into the stabilizer trail- 
ing edge. However, the operational 


experience or Allied bombing made 
completion of this plan impossible, for 
the tab arms were not connected to the 
stabilizer and, in fact, the tabs had 
been riveted into immobility by small 
gusset plates at each end. Neverthe- 
less, each tab had four hinges, with 
ball bearing units at each end and pins 
through yokes for the two in the mid- 
dle. As is the case with the rudder 
trim tab, the trailing edges of the tabs 
are nicely flush riveted. 

One-piece pressed-aluminum _ stabi- 
lizer fillets are held in place by a lead- 
ing edge pin which moves up and down 
between greased strips riveted to metal 
brackets just above the adjusting jack, 
and by screws—one top and bottom— 
10 in. aft of the stabilizer spar. 

There are many interesting varia- 





Principal wing-to-fuselage attachment is by 17 bolts through flanged member riveted to 


top wing surface. 


On first Me-262 brought to America for tests many of these holes 


were elongated and some were as much as 1/16 in. out of line, so extra steel strip was 
added, holes being reamed to take Y in. bolts. Angle bracket at left is anchor for fillet 
cable which goes under slips seer riveted to horizontal part of flange. 
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Exploded view of main landing 
gear and phantom sketch of wing 
showing position of landing gear 
torque box and wheel well. Cut- 
away (right) shows main landing 
gear oleo strut with hinge bearings 
and wheel axle welded in place. 











Closeup of right landing gear 
wheel showing double skin fairing 
and relative position of retracting 
jack. Tire is 840x300. Oleo strut 
toes in 4 deg. in extended position. 
Flap actuating piston can be seen 
on front face of main spar directly 
ahead of oleo. Lower wing surface 
(here removed) is attached by 
flush screws. 
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tions in both design and workmanship 
in the 262’s wing which, though ap- 
proximately like our laminar flow 
foils, has a plan form which is angu- 
lar, to say the least. The leading edge 
has a 20-deg. sweepback; the spar 
sweeps back 12 deg., starting at the 
fuselage side; the trailing edge 
sweeps forward 84 deg. to the outboard 
side of the power plant; then sweeps 
back 5 deg. from there on out. All 
this and 6 deg. dihedral, too. 

The wing is built around a compos- 
ite I-beam main spar having’ steel 
booms and built up dural web, tapering 
in depth from 144 in. at the centerline 
to 3 in. at the tip attachment fitting. 
Spar boom caps are } in. thick at the 
centerline, the upper being 44 in. wide, 
the lower 43. 

Built in two sections, the spar is 
spliced at the centerline where the webs 
are flanged and bolted. Steel splice 
plates, } in. thick by 8 in. long, go over 
both the top and bottom of the boom 
caps and are held in place by six 
through bolts on each side of the web. 
Incidentally, none of these bolts were 
safety wired on one plane that had been 
accepted by the Luftwaffe. Small 
steel wedges are placed between the 
splice plates and lower caps, for the 
taper on that surface starts right at the 
centerline. 

Three heavy steel hat shaped stiffen- 
ers are riveted to the front face of the 
spar between the centerline and fuse- 
lage skin, which is 33 in. away where 
the spar sweepback begins, and hat 
shaped aluminum stiffeners are used 
from there on out. 

Since the spar is at about 35% 
MAC, nose ribs are longer than they 
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would be in a two-spar wing and con- 
sequently vary in construction. Com- 
pression ribs have hat shaped vertical 
stiffeners, others are of conventional 
stamped flanged construction with riv- 
eted stiffeners and holes where neces- 
sary for control connections. Two 
large J-section spanwise stringers are, 
used ahead of the main spar, and one is 
placed between it and the auxiliary 
spar. 

This latter structure, set 38} in. 
behind the main spar at the center- 
line, is 12 in. deep at that point and 
is a channel shaped aluminum structure 
with hat shaped stiffeners, extending 
out to the wingtip to carry flaps and 
ailerons. 

The top skin of the wing, varying 
from .083 at the leading edge to .080 
at the trailing edge, is flush riveted ex- 
cept at the base of the leading edge 
where it is flanged out and riveted to 
the bottom surface. Here, however, a 
rolled .010 sheet steel section is riveted 
in place to give a true airfoil behind 
the slots. 

These units, with .040 steel skin, 
extend from the fuselage line 404 in. 
to the power plants, and from there to 
the wingtips, the outer segment being 
built in two sections of 774 and 484 
in. lengths connected by a 3}-in. long 
steel pin. 

Each bolted to 


segment is two 














Looking up and forward into right wheel well at fitting for landing gear retracting cylinder, 
which is attached to root rib. At upper left, attached to main spar top boom, is aileron bell 
crank showing difference in size in push-pull rod from control stick (top) and those extending 
to ailerons (bottom). Above retracting cylinder fitting can be seen self-locking nuts attaching 


fuselage skin to flange on upper wing surface. 


curved steel guide tracks which slide 
over ball bearing rollers bolted to wing 
ribs. Travel of the slots is a maxi- 
mum of 6 in. at the inboard end and 
2% in. at the tip. The slots open auto- 
matically at 186 mph. in gliding angle 
and at 279 mph. in a climb. 

The 5}-in. wingtip, with its integral 


formation light set in a transparent 
plastic covering, is built in two halves, 
flush riveted to an inboard rib and 
spar. The two halves are welded to- 
gether around the outer edge and, on 
at least one craft, a thoroughly sloppy 
weld it was. Its method of attachment, 
however, is neat and can be accom- 





Looking up and aft into main gear wheel well. Seen are centerline 
fairing doors, which serve as landing gear uplock, and construction 
of guxiliary spar will be noted. Just abewe this spar can be seen 
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bottom part of cylindrically shaped cockpit liner, a unit designed for 
pressurization but unused in this way. Opening in front of main spar 
takes 53-gal/, reserve fuel tank, 
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plished fairly fast with simple tools. 

A horizontal pin near the leading 
edge slips into a holed angle plate on 
the wingtip rib, then the tip is pushed 
toward the planes so that an angle 
bracket slips into a forged fitting riy. 
eted to the end of the spar, whereupon 
a through bolt with self locking ny 
is pushed down from the top through 
small access holes. At the time the tip 
is pushed toward the wing, a vertical 
plate slips into a yoke attached to the 
end of the auxiliary spar with the re- 
sult that a three-way fastening is ob. 
tained with only one bolt being neces- 
sary. 

All metal ailerons are of conven- 
tional design, having a channel-section 
aluminum spar, rolled sheet aluminum 
leading edge, and stamped flanged ribs, 
At the trailing edge the two skin sur- 
faces are crimped and riveted to a flat 
4-in. strip. Here, as on the rudder 
and stabilizer, the rivets are not flush. 

The ailerons are built in two sec- 
tions. Each have a 42-in. span, and 
the two sections are connected via the 
control bracket, which is split so that 
one half is riveted to the outboard rib 
of the inner section, the other to the 
inboard end of the outer section. A 
self-aligning ball bearing hinge also 
serves as a connecting point for the 
two sections, and similar bearings are 
bolted to ribs aft of the auxiliary spar 
at each end. 

Evidently the 38% x 3 in. trim tabs 
were originally proposed as servo tabs, 
but in practice they ended up only as 
ground-adjustable units, for the con- 
trol arm, riveted to the outboard end 
of the inner aileron section, is attached 
by a turnbuckle rod to the aileron-op- 
erating bracket rather than being at- 
tached to the wing to give the servo 
action. 

Unlike the elaborate hinge points 
provided in the rudder and elevator 
trim tabs, those on aileron tabs are 
simply straps bolted to the aileron and 
hooked aroun pins in the tab. Like 
those on the other tabs, however, the 
trailing edges are neatly flush-riveted. 

Flaps are built in two sections: The 
inboard (which has a 213-in. chord) 
extending 384 in. from the wing root 
to the power plant, and the outer sec- 
tion extending 48} in. from the power 
plant. With rolled aluminum leading 
edges, stamped channel-section spar, 
and conventional ribs, they are built 
in two halves, bolted together except 
at the trailing edge where the skin sur- 
faces are crimped and riveted (with 
brazier head rivets) to a 4-in. alumi- 
num strip. 

Ball bearing rollers at both ends of 




















Top photo, made from left main wheel well, shows fairing door operating cylinder fitting 
on aft face of main spar at left center, with universal joint connection to box-type bell 
crank which is, in turn, universally-connected to fairing doors, corner of which is shown 
at lower right. Flat tie rod on upper corner of bell crank is connected to crank, which ‘ in Tei , baad 
distributes power to aft end of doors, details of which are shown in center photo. Con- each section run in /-in. stee ite 
necting linkage here is bolted to box-type structure attached to front face of auxiliary, which are bolted to the auxiliary spar 
spar. Lower photo is of German perspective sketch, showing how unit was designed. so that, in operation, the flaps move 
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back and down, for the guides slant 
down 354 deg. from the top to the 
bottom wing surface. This action is 
imparted by hydraulically operated 
toggles which force the flap bodily aft 
approximately 54 in.—and down be- 
cause of the guide—except for the final 
5 deg. of flap action, which is a pivot 
movement. The upper wing surface 
extends out over the flap so that even 
when extended to the full 50 deg., the 
flap leading edge is shrouded for 14 in. 

The flap actuating cylinder is set at 
a 45-deg. angle to the front face of 
the main spar directly ahead of the oleo 
hinge point and is attached to one 
corner of a triangle whose apex is its 
hinge point on the spar. Where the 
piston attaches there is also attached 
a push-pull rod which extends across 
the plane to the left to a bell crank set 
just over the left power plant, with a 
push-pull rod going straight back to 
the aft face of the auxiliary spar. Here 
it is connected to an arm extending 
down from a torque tube connected to 
the toggles which force the flaps back 
and down. 

Right side flaps are actuated by a 
tube going straight back from the base 
of the triangular member connected to 
the actuating piston. 

Pilot error in forgetting to lower 
the landing gear is avoided through 
the system being so arranged that the 
flaps cannot be extended until the land- 
ing gear has been put down. 

The left outboard flap on the craft 
examined has markings at 0, 10, 20, 
30, 40, and 50 deg., with the 20-deg. 
mark in red for takeoff. 

Three of the lower wing skin panels, 
extending over three ribs each, are 
held in place by flush screws placed 
approximately 14 in. apart. While the 
primary purpose may have been to 
facilitate access, the small number of 
units requiring maintenance gives rise 
to the belief that it may have been em- 
ployed to facilitate production by elimi- 
nating blind riveting. 

Quite an unorthodox method is used 
to attach the wing to the fuselage. 
Near the base of the root nose rib, 9 in. 
aft of the leading edge, a 1-in. bolt 
goes through a two-sided forged bath- 
tub fitting which is bolted to the aft 
face of bulkhead backing up the front 
fuel cell. A similar sized bolt is used 
on the root rib aft of the auxiliary 
spar. Then, riveted to the top wing 
skin at the fuselage line is a lw x 
lis-in. steel angle member through 
which 17 bolts and self-locking nuts 
attach it directly to the fuselage skin. 

On the first Me-262 brought to this 
country for study, many of the holes 
in the fuselage skin had been elon- 
gated and some were as much as yy in. 
out of line. When the craft was being 
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Phantom view showing installation of nose landing wheel, which is depicted in exploded 


view. 


Inset is cutaway of nose wheel strut. Note that original plans called for conven- 


tional torque scissors, however, late model 262's had built-in shimmy dampers. 


prepared for flight tests, the holes 
were reamed to take { in. bolts and an 
additional steel strip was used to back 
up the vertical half of the angle 
member. 

The wing fillet, just over 73 in. 
long, is held in place by a cable an- 
chored to an angle bracket at the trail- 
ing edge and going under seven hooks 
riveted to the attaching angle-member, 
with a turnbuckle at the front keeping 
it snug. The fillet around the leading 
edge is a drawn light aluminum alloy 
section attached by eight flush screws. 

Oleo struts for the main wheels of 
the hydraulically retractable tricycle 
landing gear are hinged in a built-up 
steel box structure on the end of span- 
wise spars extending 30 in. from the 
root rib midway between the main and 
auxiliary spars. 

The 26-in.-long forged oleo strut is 

4 in. in dia. and has conventional 
torque scissors on the aft side designed 
for a 20-in. piston travel. In prepar- 
ing the craft for flight tests it was 
found that the main wheels had con- 
siderable lateral play, but when the 
normal 1,200 Ib. pressure was built up, 
the wobble disappeared. 

The retracting jack is bolt-hinged 
to a steel fitting bolted to the root rib 
at the end of the front spar of the land- 








Looking aff and up into nose wheel well at 
retracting cylinder attachment. As nose wheel 
retracts it strikes tubular linkage to pull and 
lock fairing door closed, 
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: Phantom schematic view of hydraulic system. 


ing gear torque box, while the piston 
is attached to the front of the oleo 
strut by a ball and socket joint. 

Fairing for the main gear is built 
in two sections, both of which are 
double-skinned grid-type structures 
with the top section hinged to the 
torque box end and the lower bolted 
to a bracket welded to the oleo piston 
just above the axle. 

In operation the main wheels swing 
up and into the bottom of the fuselage, 
with the right strut operating an actu- 
ating valve at the end of its arc. This 
valve in turn closes fairing doors 
which are hinged at the fuselage cent- 
erline and which serve as the landing 
gear up lock. 

To accomplish this, a hydraulic 
cylinder is attached parallel to the aft 
face of the main spar just to the left 
of the fuselage centerline. Its piston is 
connected to a welded steel box type 
bell crank which, in turn, is attached 
by a universal joint to another box 
bell crank set between two stamped 
flanged vertical plates set along the 


Quickly removable cover for hydraulic 
reservoir filler, a unit very similar to many 
used on Focke-Wulf 190. Four of five 
of these units on Me-262 are interchange- 
able, but the fit in some cases was so bad 
that doped fabric strips had to be added, 
as is evident here, 
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Phantom view of Me-262 surface contro! system. 
Note adjustable mass balance in linkage of both 
These are in addition to bal- 
themselves. 


elevators and rudder. 


ances built into control surface 





centerline. At the lower corner of 
this bell crank are universal joint tie 
rods connected to the leading edge of 
the built-up fairing doors, and at the 
upper rear corner is a flat steel tie 
rod connected to a triangular shaped 
built-up bell crank attached to similar 
tie rods on the trailing edge of the fair- 
ing doors. 

Thus when the oleo strut hits the 


right and elevator tube extending aft, 
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Bottom of control stick, seen extending through ball and socket joint 
in bottom of cockpit liner, with aileron torque tube extending to 











actuating valve, the piston moves to 
the right, forcing the tie rod-connected 
bell cranks to snap the doors closed 
under the wheels, with the 90-deg. 
change in direction between the units 
serving as the locking mechanism after 
the hydraulic pressure on the piston is 
relieved. 

The nose wheel retracts aft and up 
into a well below the armament com- 












partment, the wheel, near the end of 
the retracting arc, striking a trans- 
verse tube which pulls the double skin 
fairing door closed. Spring loaded pins 
moving into the piston serve as up 
and down locks. 

German drawings studied in con- 
nection with this article show provision 
for the conventional torque scissors, but 
on the later modei craft examined, the 





Elevator bell crank and trim tab (unused because trim tabs were 
riveted to elevators) over auxiliary spar attached to bottom of cylin- 
drical cockpit liner, 
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Schematic diagram of Me-262 fuel system showing: (1) and (2), left and right engines; (3) 
fore fuel tank; (4) auxiliary fuel tank; (5) aft fuel tank; (6) extra auxiliary tank; (7) and (8), 
valves for left and right power plants; (9) and (10) left and right engine safety petcocks; 
(11) reverse valve; (12) fuel pumps. Craft studied lacked extra auxiliary tank (6), and 
reports from abroad indicate Germans were unable to get this modification into more than 
few planes before their defeat. 
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Inside rear fuel cell showing pressed fittings between stringers to which fuel cell is bolted 
for suspension. Front bulkhead in this section is aluminum alloy supporting rear armor 
plating, and aft web is sheet steel, Plywood buffer sheet ot bottom is screwed in place. 
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Top of one of two 238-gal. main cells show. 
ing installation of two booster pumps, ply. 
wood covering, and supporting straps. 


nose wheel contained a built in shimmy 
damper. The nose gear retracts and 
extends after the main wheels have 
been locked either up or down. 

Both landing gear and flap operat- 
ing systems have connections with a 
compressed air bottle which can be cut 
in for emergency operation of the 
two systems. 

Surface controls present several 
odd and interesting features. The con- 
trol stick, for example, is mounted in 
a ball and socket joint set in the bottom 
of the cockpit liner, extending down 
4 in. and ending in a welded angle 
bracket. Attached by a ball bearing 
joint to one face of this bracket is a 
3-in. tube extending to the right above 
the main spar. Just inside the fuse- 
lage, and bolted to the top boom of the 
spar, is a bell crank from which 1-in. 
push-pull tubes extend, with one uni- 
versal joint in each at the fuselage side 
(to compensate for spar sweepback) 
out to bell cranks set just ahead of 
the aileron control arms. 

Attached to the aft face of the angle 
bracket on the stick is a 3-in. elevator 
operating tube going aft to a self 
aligning ball bearing bell crank set 
just over and ahead of the auxiliary 
spar, from which a 1-in. tube extends 
to the left side of the fuselage and 
another bell crank to connect to 4 
similar sized push-pull tube going 
aft. A third bell crank is set in the 
empennage near the stabilizer leading 
edge. Extending straight aft from 
this crank is another push-pull rod con- 
nected to the elevator horn and, just 
ahead of the horn, a large mass bal- 
ance which can be ground adjusted on 
the fulcrum. 

This balance is in addition to those 
already noted as being set in the eleva- 
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tors themselves, and may be a late 
modification. Reports from abroad 
have indicated that at speeds over 500 
mph. the ailerons and elevators of the 
262 become extremely hard to move 
and that an extendable control stick 
designed to give increased leverage 
had been developed. However, no such 
stick, or provisions for its installation 
could be found on the craft studied, 
and it is held possible the mass balance 
just discussed has been utilized in its 
stead. 

Rudder pedals are very similar to 
those on the FW-190, incorporating 
the main wheel brake pedals as integ- 
ral units. A torque tube extends aft 
from the right pedal inside the cockpit 
liner, then through a seal to a bell 
crank where another tube extends to 
the left side of the fuselage to a second 
crank which is connected with the 
push-pull tube extending to the em- 
pennage, where a third crank, with 
adjustable mass weight, is connected 
to double tubes connected to the en- 
closed rudder horn. 

The fuel system consists of two 238- 
gal. main tanks plus a 53-gal. reserve 
and, at least in design plans, an auxil- 
iary tank of about 170 gal. capacity. 
Both self-sealing main tanks have ply- 
wood coverings and are suspended by 
two straps on the ends of which are 
bolts that go up through pressed fit- 
tings riveted to the inside of the fuse- 
lage skin about two-thirds of the way 
up the side. Nuts are put on the bolts 
through access holes in the fuselage 
skin, with the holes covered by doped 
fabric patches. 

Each of the main fuel cells has two 
booster pumps and the reserve tank 
has one, the system being so arranged 
that fuel can be pumped from any tank 
to either engine, or fuel from the rear 
tank can be pumped to the front. 

The reserve tank (at least some of 
these have not been self sealing) goes 
just in front of the main spar. It is 
trapped to a single-skin panel, 19} in. 
deep by 664 in. wide, that is reinforced 
by six hat shaped stiffeners and is 
attached to the fuselage by flat screws 
placed approximately 1} in. apart. 

Evidence of the Nazi’s attempts to 
’ get more range out of the Me-262 is 
shown by plans for installation of the 
170-gal. auxiliary tank aft of the rear 
main cell. It is not known how ex- 
tensively, if at all, this plan was car- 
ried out, for the craft studied was the 
latest model produced and it had no 
such installation. Instead, the radio 
was installed in the space and, a little 
farther aft, the master compass and 
oxygen bottle. Access to these units is 
via a 174 x 154-in. door held in place 
by four quick fasteners. 

Radio installation consists of the 
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usual German equipment—FuG 16Z 
or FuG 16 ZY (VHF R/T, D/F and 
retransmission facilities for ground 
control stations) and in some cases 
IFF has been installed. 

Whether Hitler was finally con- 
vinced that the Me-262 was not the 
world’s hottest bomber or whether the 
Luftwaffe went ahead in the face of his 
orders is not known, but one final 
modification of the craft—the Me-262 
B2—was in the works when the 
Germans capitulated. 

This was to make the plane a two- 
man, radar-equipped night fighter. 
Principal changes necessary were made 
in the cockpit, where the pilot’s seat 
appears to have been pushed forward 
slightly to help make room for addition 
of the radar operator’s screens and seat 
immediately behind. This, of course, 
meant changing the design of the can- 
opy to give the necessary length, and 
relocation of the aft fuel tank, normal 
radio equipment, oxygen bottles and 
master compass, all of which were 
pushed further aft in the fuselage. 

Study of the plans for this change 
does not indicate that much, if any- 
thing, had been done to compensate for 
the added weight aft of CG. and, since 
the craft had to be trimmed nose heavy 
for take-off as originally designed, it 
is believed that even more trim had to 
be applied for the night fighter version. 
Too, since the 262 was not the most 
maneuverable to begin with, it is be- 
lieved that the radar-loaded version 
was not as good a combat craft as the 
original day fighter version. 

The concluding part of this study will cover 
the Junkers Jumo 004 gas-turbine jet-propulsion 


power plants, used in the ME-262 but designed 
for use in other craft as well. 





ACKNOWLEDGMENT 


@ For unusual cooperation, AVIA- 
TION is deeply grateful to Col. J. M. 
Hayward, Chief, Technical Data 
Laboratory, ATSC, and to Capt. Irv- 
ing P. Brown, Chief, Capts. W. H. 
Carter and H. R. White and Lts. J. E. 
Arnoult, F. D. Van Wart, and Bernard 
Ellis of the Foreign Equipment Branch. 
Special thanks are due Sgt. Robert 
Foster, Hangar Chief; Staff Sgt. 
Harry Kirkpatrick, Crew Chief; Tech. 
Sgt. Warren Stoddard; and Sgts. 
George Ledbetter and Wilfred Vigor. 











Phantom view showing final 
modification—the Me-262-B2— 
a two-man radar-equipped night 
fighter. Addition of extra seat 








meant moving fuel tanks, radio 
and other equipment farther 
aft in rear fuselage section. 
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U. S. AUTOJET 
TOPS NAZI V-1 ENGINE 


Tests show that American-designed impulse-jet has performance 


and weight characteristics superior to those of German unit. 
Speedier firing rate is engine's prime feature. 





N AMERICAN-DESIGNED impulse- 
A jet engine, stated to surpass 
that used on the Nazi Fiesler 
Fi-103 V-1 flying bomb, has been de- 
veloped by G. M. Giannini & Co., of 
Pasadena, Calif. 

In conjunction with the AAF, com- 
plete tests have already been run on 
many sizes and models of the new 
propulsion unit. A small wind tunnel 
model has been built which develops 


Bs 
we 


8 


2 pounds-thrust. This capacity is only 
.004 the rating of the V-1 unit, yet it 
is superior, pound for pound, to the 
German unit. The little engine is only 
2 ft. long, and about 2 in. in dia. It 
is made of aluminum alloy and stain- 
less steel, and weighs but 5 oz. 

Set upon a stand for indoor opera- 
tion, this model has a separate fuel 
tank connected to the needle-valve- 
controlled fuel inlet near the engine’s 





Wind tunnel model of new Giannini impulse-jet propulsion unit set up and ready for opera- 
tion. Only .004 capacity of Nazi V-1 unit, it is said to develop 2 pounds-thrust and, if 


launched, to be able to fly without wings. 


Streamlined fuel tank may be noted just below 


engine, and mounted on table (right) is box containing switch-operated electric coil con- 
nected to miniature sparkplug in engine's combustion chamber. 


front orifice. A small sparkplug in 
the unit’s combustion chamber is used 
only in starting, since after the com- 
bustion chamber has been sufficiently 
heated, the engine continues to fire 
automatically. 

Entering the mouth of the engine 
is a small pipe, used to send a blast 
of compressed air past the needle valve 
and so start initial vaporization of 
the liquid fuel (gasoline, kerosene, or 
the like). The blast also induces a 
flow of gas and air, and as soon as 
the firing cycle begins, an intake draft 
is started by the vacuum created 
through the explosions. The auxiliary 
air tube is then withdrawn so as not 
to disturb the free flow of air into 
the engine. 

Efficiency of the diminutive powe. 
plant is said to be so great that if a 
fuel tank were directly attached and 
the engine started off on an inclined 
plane it would continue to fly through 
the air, even without wings, until the 
fuel was exhausted. 

Specifically, company engineers 
claim greater efficiency for the engine 
over the German type because of more 
thrust, less weight, and smaller size. 
More power is developed because the 
American engine fires more than five 
times faster than the German unit. The 
wind tunnel model, for instance, fires 
approximately 250 explosions per sec- 
ond, when operating at full throttle. 

One of the problems yet to be solved 
in jet engine construction, states Com- 
pany Engineer A. J. Klose, is practical 
sound control. It is pointed out that 
attempts to use mufflers have thus far 
resulted in great loss in efficiency. 

It is believed that present day im- 
pulse-jet developments only make such 
a power plant practical for aircraft 
traveling at over 500 mph. 

Design of the new engine was car- 
ried out by A. J. Klose and W. B. 
Goodman, of the company, after care- 
ful study of captured V-l power units.‘ 





























Giannini wind tunnel model engine in cross section. Construction is of aluminum alloy and stainless steel, and 
weight is but 5 oz. Improved engine was developed after analysis of captured Nazi V-1 propulsion engines. 
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By ERNEST G. STOUT, Stoff Engineer in charge of Hydrodynamics, Development 


OST aeronautical engineers and 
M designers of seaplanes and fly- 
ing boats are primarily inter- 

ested in the static and takeoff charac- 
teristics of a new design, hence they 
often feel that the work of the hydro- 
dynamicist ceases when these charac- 
teristics are successfully demonstrated. 
However, events in recent years have 
clearly indicated that the designer— 
not only of seaplanes but of landplanes 
as well—must have a thorough under- 
standing of the landing phenomena if 
he hopes to have a completely satisfac- 
tory craft. But, because of the em- 
phasis placed on statics and the take- 
off characteristics, little literature is 
available to the engineer on the land- 
ing functions and the method of their 
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Design Staff, Consolidated Vultee Aircraft Corp. 


"Must come down" gets the accent in the platitude about “every- 
thing that goes up"—and with marine aircraft an extra accent is 
warranted. For, taken alone, satisfactory static and takeoff char- 
acteristic don't tell the whole story of a new plane design . . . First 
of a series analyzing rough water, impact, and skipping factors. 





analysis. Several of the more important 
considerations with methods of solu- 
tion are outlined here. 

The landing phenomena can be read- 
ily resolved into three fundamental 
considerations : 

1. Rough water analysis—includes 
the technique of landing seaplanes or 
ditching landplanes in rough seas, and 


the analytical treatment of this com- 
plex operation. 

2. Impact integration—a mathemati- 
cal analysis developed by the author 
to assist the designer in isolating vari- 
ous design parameters and in gaging 
their isolated effect on landing impact. 

3. Skipping analysis—a most im- 
portant and sometimes disastrous form 
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of dynamic instability encountered fre- 
quently during landings by otherwise 
completely satisfactory flying boats or 
seaplanes. 

The latter two items are primarily 
smooth water functions and readily lend 
themselves to analytical treatment. 
Rough water analysis, on the other 
hand, is extremely complex, and be- 
cause of its hazardous nature it is diffi- 
cult to accumulate an adequate back- 
ground of accurate full-scale informa- 
tion. Almost invariably, the most valu- 
able cases for study result in total loss 
of equipment and factual data. The 
analysis presented here overcomes this 
feature, to a great extent, by providing 
an analytical system completely inde- 
pendent of the subject airplane. 


Rough Water Analysis 


Requirements: Rough water require- 
ments for seaplane design are subject 
to wide interpretation because of the 
extreme variance in encountered con- 
ditions, and technically, there are loose 
and inaccurate definitions. Practically, 
a seaplane’s greatest attribute and justi- 
fication is its ability to take advantages 
of the great expanses of sea and water- 
ways which cover four-fifths of the 
earth’s surface. Hence, prime consid- 
eration should be given to its ability 
to encounter seas of any reasonable 
magnitude and, particularly, its ability 
to land safely and remain afloat in such 
seas, 

The dangerous argument—repeat- 
edly proposed by some seaplane de- 
signers—that landplanes are not de- 
signed to alight in ploughed fields, and 
therefore, why should the flying boat 
be handicapped by the rough water re- 
quirement, tends to make the flying 
boat a direct competitor of the land- 
plane, usually to the disadvantage of 
the former. The practical designer, 
therefore, will design his airplane to 
fulfill, in the most satisfactory manner 
possible, the requirements for the field 
in which the seaplane excells, and for 


which there will always be a great de- 


mand, thus leaving to the landplane 
those functions for which it is best 
suited. Assuming, then, that adequate 
seaworthiness will be placed high in 
the considerations of the seaplane de- 
signer, a brief discussion of the factors 
involved are presented. ~ 

As stated previously, rough water 
has been loosely defined, and has been 
generally applied to seaplanes as a 
wave, resulting from wind, with an 
amplitude of 44 ft. from crest to 
trough. The definition is purely arbi- 
trary and has been applied generally 
to all seaplanes because experience has 
shown it to represent, in the majority 
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Fig. 1. Relation of wave length and position to hull length, 


of cases, the most severe condition. 
This is not, however, entirely because 
of. the amplitude of wave selected, but 
more because of the wave length that 
accompanies this amplitude. 

The length of hulls—except for small 
float planes—did not vary widely in 
the 20 yr. period after World War I, 
during which time this experience was 
being accumulated, and these airplanes 
received their most severe rough water 
pounding in seas where a crest and a 
trough occurred simultaneously along 
the bottom (shown at a and b in Fig. 
1), tending to impose severe rotational 
accelerations. 

If the wave length is such that two or 
more crests are in contact with the bot- 
tom (shown at c in Fig. 1), these high 
accelerations do not occur, and the craft 


planes at its normal trim, receiving only 
the sharp vertical accelerations of a 
chop and rarely of such magnitude to 
cause structural failure. 

Conversely, if the wave length is 
sufficiently long (as-shown at d in Fig. 
1), so that the entire bottom can be set 
into the trough, the craft will show 
marked changes in pitch relative to the 
horizon as it planes up and over the 
crest, but its trim relative to the wave 
surface will be normal and the high ro- 
tational accelerations will not develop. 
In general, within reasonable limits, 
the longer this trough, even with ac- 
companying increase in amplitude or 
wave height, the less dangerous will be 
the landing, particularly if the trough 
is of sufficient width so that the landing 
can be made parallel to the crests. 
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With the promise of continued and 
perhaps rapid growth in size of flying 
boats, the designer would do well to 
look beyond this arbitrary blanket re- 
quirement and consider the specific re- 
quirements of his contemplated design 
in the light of probable wave lengths, 
rather than amplitudes, to be encoun- 
tered. With this requirement in mind, 
the most severe condition will be a 
wave length of 75 to 100 percent of the 
bottom length. It has so happened that 
in the past the 44-ft. wave produced a 
wave length which satisfied this con- 
dition for the airplanes in use at that 
time. 

In substantiation of the opinion that 
it is not amplitude alone, are numerous 
recorded reports of conventional flying 
boats landing in waves 15 to 20 ft. in 
height without experiencing hull fail- 
ures as a result of the initial landing. 
In cases of this nature the wave length 
is 400 to 800 ft., and it is often possible 
to complete the landing in one trough. 
This broader view of seaworthiness will 
result in greater flying boat utility and 
provide a wider margin of safety for 
normal operation. 

Trochoidal Wave Theory: Since all 
observed phenomena of wave motion 
follow the laws of the trochoidal wave 
theory so closely, it has been generally 
accepted in the analytical treatment of 
wave motion, To acquaint the designer 
with the analytical treatment of rough 
water, a brief discussion of this theory 
is presented. It should be borne in mind 
that the theory assumes an ideal condi- 
tion of a single series of waves. Fre- 
quently, the actual sea consists of sev- 
eral series of these waves superimposed 
on one another and frequently in dif- 
fering directions. 

A trochoid is the locus of a point on 
a circle, when the circle is rolled along 
a straight line. If this base line is above 
the rolling circle, the trace of the 
point will result in a curve that peaks 


at the crests and gives a long shallow 
trough. It has been observed that 
waves may be formed and made to 
travel along a rope, yet it is obvious 
that the rope itself does not travel; 
likewise, a floating object on a wave 
will be seen to oscillate in a nearly 
vertical plane while the wave travels 
on at a definite velocity. Hence, in 
true wave formation, the wave is a 
passage of motion and the actual ele- 
ments of the water move but little in 
the direction of the wave. 

In the trochoidal development of a 
wave, the rolling circle can be trans- 
formed into such a wave motion by 
impressing upon the point O, in Fig. 
2, a backward velocity V so that the 
point O remains fixed and a point such 
as P revolves about O with a constant 
angular velocity w. The locus of point 
P, and all such points in the revolving 
circle, will produce a wave formation 
traveling with the velocity V. The ele- 
ments in the crest will move with the 
resulting wave advance, and those in 
the trough will be opposed. However, 
for obvious ease of analysis it will be 
assumed that the circle rolls along the 
base line BL, as shown in Fig. 2. 

The trochoid Po, P’, P”, is traced by 
the point P of radius r, within a rolling 
circle of radius R, rolling on the base 
line BL. The translational velocity of 
the center of the circle, O, being V ft. 
per sec. The wave length A then be- 
comes, 


X=2rR (1) 


or knowing the wave length from ob- 
servation, the radius of the rolling 
circle, R, can be determined, 

Xr 


aaa (2) 


The amplitude from crest to trough, 
A, becomes 


A=2r (3) 
or from observation, the radius of the 


generating point P is expressed as, 


r= (4) 


If the initial position is O.P., then 
6 is the angle turned through when the 
center of the circle reaches O and the 
radius r is at OP. Then O,.0 = R x 
6 and as P traces the trochoid, it re- 
volves about the instantaneous center 
T with an angular velocity w and PT 
is normal to the surface of the trochoid 
at P. The angular velocity is the rate 
at which the angular displacement @ 
varies with respect to the time ¢, there- 
fore, 

dé 


wena ™ 


and as the linear velocity of a rotating 
point at any time can be found by 
multiplying the angular velocity by the 
distance from the point to the instan- 
taneous center, the linear velocity of 
P is 

v= PTXw (6) 

To find the level of the free water 
surface, wl, the latter is drawn so that 
the area of the half trochoid P’P”E 
equals the area CDP’E. The area of 
the half trochoid is, 


+ -fre4 ) 
o 

and taking P, as the origin, the abscis- 

sa x as horizontal, and the ordinate 

y as vertical, the coordinates of P 

are given by, 


z=RX60-—rsin@ (8) 
and, 

y=r—rcos@ (9) 
and 

dy = rsin 6 dé (10) 

Therefore, 


= [ex o- rein 6) r sin 6 d6(11) 


=«Rr— 4 r (12) 
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Fig. 2. Development of a trochoid. 
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This area must equal the rectangle 
CDP’E 
rRr—---r=2R(r—d) (13) 


where d is the distance of wl below the 
line of orbit centers O,O. 


Therefore, 
r2 

- = 14 

d= +5 (14) 


which is the free water surface from 
which the trochoid with orbit centers 
at O.O is generated. 

The velocity V of a gravitational 
system of waves, into which class water 
waves fall, is independent of the den- 
sity, for the same reason that a pendu- 
lum’s period is independent of its mass, 
and this value is, 


V= \ oe (15) 
where J’ is in ft. per sec. and A is the 
wave length which depends upon the 
frequency, m, according to the cus- 
tomary relation where velocity is al- 
ways equal to the wave length times 
the frequency no matter what the 
medium or mode of vibration may be. 
This relation is written, 

V= An (16) 
where V is in ft. per sec. and » the 
cycles completed per sec., a relation 
which is self evident. For instance, 
watching waves of the ocean rolling 
in along a pier, if we can estimate their 
length, 4, by comparison with a meas- 
ured distance on the pier, and count 
the number, N, that pass per min., 
then their velocity is obviously A N 
ft. per min, or V = AN/60 = 
A n ft. per sec. The expression may 
also be written, 

V=)/T (17) 
where V is in ft. per sec. and the 
period, T, is the reciprocal of the fre- 
quency and represents the time in 
seconds that the length, A, is travelled 
by the crest. This form is just as ob- 


vious and usually more convenient to 
use. 
Substituting eq. (17) in eq. (15), 


g T? 
2x 


For roughly estimating wave lengths 
it is sometimes convenient to remember 
that the time of passing of two suc- 
ceeding wave crests past a fixed point 
squared (7?) multiplied by 5 will give 
the length very closely. 

From Cornish’, it has been estab- 
lished from extensive observation that 
on the average, the velocity of the wind 
in statute mph. is 2.05 times the height 
of the wave in ft., or 





Vw mph. 
2.05 


where 4 is the wave amplitude from 
crest to trough and Vw is the wind 
velocity in mph. In open sea, in a 
steady wind, the velocity of the wave 
V is very nearly equal. to the wind 
velocity Vw and for purposes of esti- 
mation, may be assumed equal. Using 
the relations shown in eq. (15), (17), 
and (19) in combination with the 
standard Beaufort’s Scale of Wind 
Velocity, reference Table I of average 
wave characteristics is derived. 

It will be noted from this table, that 
the average condition of open sea in 
which large flying boats may be ex- 
pected to operate is a wave approxi- 
mately 1/20 of the length in height. 
Sea waves 600 to 700 ft. in length are 
frequently reported during storms; 
however, the usual waves measure 200 
to 300 ft., from crest to crest. 

Landing Technique, Ditching: The 
landing of a flying boat or the ditching 
of a landplane in rough water is an 
extremely controversial subject, find- 
ing ardent supporters favoring varied, 
if not directly opposite, viewpoints. 


A= (19) 


1Cornish, Dr. Vaughan, Waves of the Sea and 
Other Waves, p. 111, The Open Court Pub. Co., 
Cnicago, 1910. 





Table I—Average Relations for Open Water Waves 





























Average 
es Beaufort’s | Wind Velocity, Vw} Length, \ | Amplitude, A r Period, 7 
Wind Number or _ (ft.) (ft.) — (sec.) 
Wave Velocity, V 
“(mph.) 
oe eee 0 2 iH i 0.98 ‘7 0.6 
Ee ae 1 4 6.7 1.95 3.4 1.1 
Light breeze....... 2 7 20.6 3.4 6.0 2.0 
Gentle breeze...... 3 10 42 4.9 8.6 2.9 
Moderate breeze... 4 14 82 6.8 12.0 4.0 
Fresh breesze....... 5 _* 152 9.3 16.5 5.5 
Strong breeze...... 6 25 262 12.2 21.4 r | 
Moderate gale. .... 7 31 403 15.1 26.7 8.9 
Fresh gale.....:... 8 37 576 18.0 32.0 10.6 
Strong eee 9 44 813 21.4 38.0 12.6 
Whole gale........ 10 53 1,180 25.8 41.7 15.2 
ere 11 64 1,723 aL.e 55.3 18.3 
Hurricane......... 12 77 2,490 37.5 66.5 22.0 
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Since any rough water situation is 
tempered so heavily by the specific local 
conditions encountered, the best that 
can be done here is to point out some 
of the general considerations involved 
and some practices which are known to 
be consistently hazardous. Unless 
otherwise stated, the following discus- 
sion is for flying boat operation. How- 
ever, the situations are similar in most 
respects to the ditching of landplanes, 
except that landing in smooth water is 
in itself a hazardous procedure and any 
degree of roughness becomes propor- 
tionately more severe in the case of 
land craft. 

The first reaction of a pilot, forced 
to land in the open sea, is to head into 
the wind and reduce his ground speed 
as much as possible. What he usually 
fails to consider is that, unlike landing 
on solid ground, the water beneath him 
is effectively moving very nearly at the 
speed of the wind because of the veloc- 
ity of the traveling waves (discussed in 
the previous section). Fig. 3 sche- 
matically illustrates a typical condition 
of landing upwind and downwind in a 
sea where relative velocities are as 
indicated. But it should also be re- 
membered that while velocity of the 
crest is indicated as 23 mph., this is 
the velocity of the wave motion and 
the actual particles of water are sub- 
stantially zero velocity, except for 
whatever tide or current may be 
present. 

In the upwind condition, while the 
hull is actually contacting the water 
at a speed of 55 mph, it is encountering 
the impact of the wave crest at 78 
mph., and because of the actual low 
speed in the water, the dynamic lift 
of the hull is low, so that the hull tends 
to plunge through the crest rather than 
ride over it. On the other hand, in 
the downwind condition the airplane is 
overtaking the crests and because of its 
actual speed of 105 mph. over the water 
particles, the dynamic lift of the hull 
is high and the hull will tend to ride 
over the crests rather than plunge 
through. This dynamic effect on the 
hull is very powerful since the planing 
lift, just as wing lift, varies with the 
square of the velocity. In addition to 
the added dynamic lift, it is slightly 
more favorable to overtake a wave 
than to encounter it, since contrary to 
the theoretical conception of trochoidal 
wave form, the leeward side of a wave 
crest is slightly steeper than the wind- 
ward. 

Factors effecting a specific decision 
are, for the most part, based on the 
strictly local conditions at the time. 
If a strong wind is rising, the waves 
will lag the wind by a_ substantial 
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argin, and it may be advisable to 
ake advantage of the wind to reduce 
elative speed. Cornish, in his Waves 
f the Sea, states a typical case where 
n the first day of a 46-mph. wind the 
ave velocity reached 30 mph., or a 
elative speed of 16 mph. At the end 
f four days of steady wind the wave 
elocity was 43 mph. 

Extensive ditching tests on various 
andplanes have shown in most cases 
hat the minimum speed obtainable is 
he least hazardous. Here, however, 
he first impact usually causes extreme 
tructural failure, so that the damage 
S usually caused by deceleration and 
e velocity of the water through the 
uptured structure rather than the 
ounding of encountered waves. Here 
00, the dynamic planing effects are 
sually detrimental because of curva- 
te of the fuselage and absence of a 
tep, resulting in increased suction 
orces on the bottom with increased 
elocity. 

Very frequently, as a result of shift- 
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ing wind or other outside disturbance, 
the line of wave crests is not at right 
angles to the wind, and if sufficient time 
is available to determine this fact by 
dropping a smoke bomb prior to land- 
ing, a definite advantage is gained by 
landing parallel to the crests, in the 
trough of the wave. Usually, in any 
sea condition stronger than a Beau- 
fort 6, this has been found to be the 
best practice regardless of wind direc- 
tion. 

As the sea increases in severity from 
Beaufort 6 on up the scale, the length 
of the wave increases rapidly, provid- 
ing troughs of sufficient width so that 
a landing can be accomplished within 
the crests. Some pilots strongly favor 
landing parallel to the crests under all 
conditions, but as can be noted in Table 
I, the risk of hooking a wing tip or 
float in the crest is high in event of a 
narrow trough. Here again, the de- 
cision must be influenced largely by 
local conditions at the time. If the 
pilot is acquainted with these various 





Fig. 3. Relation between upwind and downwind rough water landings. 


possibilities and the fundamental 
theory governing the action of the sea 
beneath him, he will probably be in a 
better position to make a sound esti- 
mate of the situation and reduce the 
hazards involved. 

Fundamental consideration in a 
landing at sea is, of course, to get down 
safely and remain afloat. Any method 
that will accomplish this purpose is 
satisfactory. Taking off again, how- 
ever, requires a different approach. 
Here the object is to become airborne 
as quickly as possible, and in practic- 
ally every case full advantage should 
be taken of the velocity of the wind. 
In most cases a downwind takeoff is 
out of the question because of the high 
water speeds required and the rapid in- 
crease in- water resistance at these 
speeds. The trough takeoff, parallel to 
the crests, is a compromise in this 
respect but in all but the heaviest of 
seas probably is not as satisfactory as 
a direct heading into the wind, at least 
during the latter portion of the run. 
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DESIGNING TOMORROW'S 
PERSONAL PLANE 


By RALPH UPSON, Consulting Engineer 


PART V 


Here is a step-by-step, fact-by-fact analysis of the sacrifices that 
must be made—and the research to be done—in creating the much- 
discussed but still elusive roadable airplane. 





ERE’S A SUBJECT to start a hot 
H argument in any hangar, shop 

or drafting room. Fervently 
boosted on the one hand, damned on 
the other, it seems to demand more 
than mere rational thought, as if it 
were some kind of a cult or “-ism”. 
Some would have us believe that an 
airplane designed to “double” by trav- 
eling the highways is what the world 
has been eagerly awaiting, others 
that it will be a flash in the pan, a 
flop, a dud. There are even a few 
who seem to hold a middle position, 
and who should be prepared to take it 
on the chin from both sides. But seri- 
ously, isn’t there some way to be ra- 
tional and factual about this strangely 
explosive subject? 

The first difficulty we run into in 
dealing with roadables is that currently 
there apparently are none. We may 
merely recollect such craft as the old 
Waterman tailless, that used to shed 
its wing entirely and run around the 
field for the entertainment of air-race 
crowds, also an autogiro with folding 
blades which came to its end by an 
unfortunate accident before it got 
fairly started. 

If someone would only build an up- 
to-date roadable airplane that we 
could look over (including the price 
tag), fly and drive, it would be so 
much easier to say what’s good about it 
and what’s bad. On the other hand, if 
we just stop to think, it will be ap- 
parent that for a long time we have 
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been actually part way to a roadable. 

The original Wright airplane was 
designed exclusively for its own elec- 
ment, the air; and for a long subse- 
quent period, ground control was 
greatly handicapped by lack of brakes 
and positive steering means. Now, 
however, the normal airplane can at 
least do a good job of getting around 
the airport under its own power. The 
next question is simply whether it is 
worthwhile adding further to the air- 
plane’s freedom of movement by pro- 
viding it with means to travel the high- 
ways. Tentatively we shall assume the 
goal to be a vehicle which will remain 
intact, retaining all parts required for 
either air or road use. Lacking an ex- 
isting example, there are apparently 
three possible methods of creating such 
a design: 

1. Modify an existing design of auto- 
mobile to permit its flying. 

2. Modify an existing design of air- 
plane to make it roadable. 

3. By exploratory research or a 
stroke of inspiration, find an entirely 
fresh approach to the problem. 


The Flying Automobile 


For a preliminary attack by the first 
method, the following tabulation starts 
with a weight approximating that of 
the lightest automobile obtainable (as 
of Pearl Harbor). The automobile 
selected is a small light car with a 
weight only about a third that of the 
standard “light car”, The methods 
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prox 
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addec 
dW / 
Ex 
explained in Part II of this series! are§ differ 
ised to estimate the added weights reg sider 
quired to obtain performance in th@ weig! 
air similar to that of the airplanes alf total 
teady analyzed (575 1b. useful lo r 
less fuel; 120 mph. cruising; 500-mi r 
range; 10 lb./sq. ft. wing loading; | r 
Ib./hp. power loading). r 
Automobile (empty, without engine). 850 Ib. q 
SOM NER waa anestuskss> be A. 
Wing fol mechanism........... 110 Ib. s 
Tail and tail surfaces.............. 175 1b. some 
Flight instruments and controls..... 40 Ib. 
Besy and landing gear reinforcement deal. 
En. Pe eee 96 Ib. 
Power plant, inc. propeller (194 hp.). 570 Ib. of eqt 
Fuel and Sag (56 gal.).......... 390]b, direct 
Passengers (3), baggage, and extras.. 575 |b. addin 
Woahe erepty 22s 2300 bf weigt 
repre: 
Thus the weight is nearly double thal tain ¢ 
of the lightest plane of similar perfor It 
ance, Type C, listed in Part II 
this series. 
Perhaps by starting with the aif [— 
plane and working the other way Ww 
can do better. But this involves 
rather fundamental principle that ma P 
as well be established first: ap 
Primary and Secondary Weight ‘ 
Weight carried for any specific p 2 
pose, other than the fulfillment of g C 
eral strength and performance requif D 
ments, may be termed a_ prima *. 
weight. Examples include “beefi he 
up” some specific part, more compl M 
instrumentation, heavier trim or soun M 
proofing, an extra passenger or m0 a 
baggage. If the same major items C. 
strength and performance are to be D- 
tained, however, any addition to st E 
primary weight must be accompani &. 
by appropriate secondary increa . 
represented by increased wing af F. 
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engine power, fuel, and the structure 
required to carry the larger total. 

In the final weight formulas, as de- 
yeloped in Part II, the total primary 
weight W, is represented by the sum- 
mation of numerical terms, including 
not only what are designated “basic 
or fixed weight” but also the constant 
terms from other items of weight. By 
contrast, all secondary weight W, ap- 
pears as a variable, dependent in the 
last analysis on the gross weight W. 
The rate of increase of the total weight 
relative to the primary weight is, of 
course, given mathematically by the 
derivative dW/dW,. By reference to 
the same article, it will be noted that, 
for the assumptions there made, each 
item of secondary weight can be ap- 
proximated as a linear function of the 
gross weight W. Hence the total 
increase in gross weight per pound of 
added primary weight is simply. 
dW/dW, = W/W, = W/(W —W,) 

Expressed as a percentage for the 
different types of design already con- 
sidered, each 100 1b. of added primary 
weight involves the following actual 
total additions: 


FO i aves’ ...190 Ib 
ee OF vakaksnacart 183 Ib 
TR De Va ncd esizens 179 Ib 
BR we ekicveerres 166 Ib 
Se ee Shwe event eas 178 Ib. 


As can be seen, the figure varies 
somewhat with design, but not a great 
deal. Thus the effect of an added piece 
of equipment not involving appreciable 
direct drag can be approximated by 
adding up to 90% more to the gross 
weight. A small amount of this total 
tepresents added fuel weight to main- 
tain constant range. 

It may perhaps be objected that a 


moderate direct increase, such as 100 
Ib., need not necessarily involve any 
further addition. “The safety margins 
may still be high enough to satisfy the 
CAA; the takeoff and landing can 
probably stand a little increase in 
speed and distance; perhaps we don’t 
have to be quite so concerned about the 
range; and anyhow, there is probably 
no actual engine available of just a few 
horsepower more,” it might be argued. 

“But these are all weasel words, 
showing an unwillingness to face the 
real issue—the straightforward ap- 
praisal of a proposed change. It is not 
that there is anything wrong about a 
performance compromise; it is simply 
that for a valid weight comparison we 
must stick to some common basis for it. 
For example, if we are really satisfied 
with a higher landing speed, there is 
nothing to prevent stepping up the 
wing loading; but it should be done in 
common for any designs being com- 
pared (if the comparison is in respect 
to some other feature). 


The Roadable Airplane 


Coming back to the problem of equip- 
ping an airplane for driving on the 
highways, design Type C, the canti- 
lever low-wing with fixed conventional 





Table |—Characteristics of Type C Aircraft* 


Non- 
Roadable Roadable 


Gross wt. W (Ib.)......... 2,075 3,000 
Fuel and oil Wy, (Ib.)....... 232 322 
Weight empty (Ib.)........ 3, 2,103 
Useful/gross (%).......... 38.9 29.9 
Rated power (hp.)........ 122 177 
Cruising hp.er (at 120 mph.) 86.0 119.3 
Drag area f (sq. ft.)....... 5.48 7.35 
Wing area S (sq. ft.)....... 207.5 300.0 
pr &: 3 eee 302 456 
Wing span (ft.)........... 35.3 42.4 
Maximum speed (mph) cace Se 133.2 
Maximum climb fpm.).... 540 540 


* Refer to accompanying “Score Card” reprinted 
from Part II of this series, July Aviation. 


landing gear, appears most suitable if 
the forward vision can be made satis- 
factory. To retract wheels which must 
transmit power on the road seems un- 
duly complicated, and a tail wheel 
seems practically necessary to support 
the weight of backward folding wings. 
Thus the major added weight will be 
that of the primary parts for road use, 
plus 79% of this total to cover the 
secondary airplane increase. It will be 
hard at the same time to avoid a little 
direct increase in drag due to a larger 
tail wheel, heavier tires and brake 
bands, and incidentals connected with 
the folding wings and driving gear. As 
a modest estimate for these effects, the 
drag area f is assumed increased by a 
primary increment of 0.50 sq. ft. with 
only a slight reduction in propulsive 
efficiency. 

Judging from the example already 
given of the flying automobile, the 
engine power and torque appear ade- 
quate to take care of all conceivable 
road demands without the need of any 
gear ratio less than high. Thus a hy- 
draulic transmission unit with revers- 
ing gear and a simple mechanical en- 
gagement to the engine, can uadoubt- 
edly be made to take the place of both 
clutch and gear shift. Furthermore, 
if split into two parts and put on the 
wheel axles, the hydraulic transmission 
could be used to replace the differential 
as well. Then if the engine is always 
stopped before shifting from wheel 
drive to propeller, or vice versa, a 
similar direct engagement can be used 
between the engine and propeller. The 
primary weight estimates of these and 
other elements are necessarily quite 
rough, but they are believed to be pos- 
sible, although perhaps on the opti- 
mistic side, 





Design Type A 

Gross weight W (Ib.)......... 2,200 

*Fuel and oil Wy, (Ib.)......... 213 

Weight empty (Ib.)........... 1,412 
Useful/gross (%).........00. 35.8 
Rated power (hp.)........... 129.5 
Cruising hp.-¢ (120 mph.)..... 79.0 


Cruising/rated (%).........- 61 
Drag aren J Gea. ft.) . 2.2 asec 4.90 
Wing area S (eq: ft.) .. «20.00% 220.0 





**Wing weight (Ib.)............ 320 


Pp 3 ee 36.3 
Max speed (mph.)........... 139.3 
Max. elieals Goim.) = «6. 666 0s 570 


The Score Card—3-Place Airplanes 


B Cc D E 
2,115 2,075 2,185 2,450 
208 232 282 339 
1,332 1,268 1,328 1,536 
37.0 38.9 39.2 37.3 
124.5 122.0 137.5 165.5 
77.0 86.0 104.5 125.5 
62 70 76 76 
4.81 5.48 6.79 8.04 
211.5 207.5 218.5 235.0 
308 302 298 352 
35.6 35.3 36.3 39.0 
138.4 130.5 126.0 125.8 
565 540 580 615 


A—Cantilever, low-wing tractor; retractable tricycle gear. 

B—Cantilever, low-wing tractor; retractable conventional gear. 

C—Cantilever, low-wing tractor; fixed conventional landing gear. 

D—Braced, high-wing tractor, fixed conventional landing gear. 

E—Braced high-wing pusher; fixed tricycle landing gear. 

All for aspect ratiog A = 6; cruising Vey = 120 mph. at 7,000 ft.; rated hp. = W/17, or more if 
required for cruising; W/S = 10; Wy = 2.7 bp. cre Useful load less fuel = 575 lb. 





* Disposable portion (excl. tanks). 


** Wing and bracing alone, without tail increment. 
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Characteristics of design Type C 
before and after making it roadable are 
shown here in Table I. 

Both planes are 3-place low-wing 
cantilever with fixed conventional 
landing gear, and each carries 575 Ib. 
useful load less fuel, with ultimate 
range put at 600 mi. (service range 
about 500 mi.) at 120 mph. and 7,000 
ft., while wing loading is 10 Ib./sq. ft., 
power loading is 17 lb./hp.; aspect 
ratio is 6, and there are high-lift low- 
drag flaps. 

Primary weight and drag increase 
for the roadable: 470 Ib. and 0.5 sq. ft., 
respectively, including wing folding 
gear, hydraudic transmissions, shaft- 
ing, gearing, bearings and connections, 
extra-weight wheels, tires, brakes, and 
fenders, engine flywheel and cooling 
fan, and accessories required by road 
regulations. 

Thus the roadable airplane seems to 
offer a substantial saving in weight 
compared to the flying automobile. The 
difference between the final figures 
arrived at by the two methods repre- 
sents mainly a composite of (1) acces- 
sories in the roadable airplane better 
suited to the engine power and other 
conditions of use; (2) lower level of 
engineering refinement in a present 
automobile, compared to airplane prac- 
tice; (3) extra material, which long 
experience with automobiles has shown 
to be desirable for maximum resistance 
to the continuous wear and tear of road 
operation; (4) a differential in favor 
of production economy on the part of 
the automobile. 

That there may not be a correspond- 
ing saving in cost however is shown by 
the comparison in Table II. Here the 
relative selling costs are based on $0.50 
per lb. for parts taken from automobile 
production, $1.50 per Ib. for airframe 
parts, and $3.00 for airplane mechan- 
ical parts. This is an oversimplified 
basis, of course, and purely conjectural 
as to what the postwar unit costs in 
reasonable production may be, but it 
shows the principle involved. Similar 
data are added covering the purchased 


2“Road-Running Airplanes,” by H. G. 
Graybill, Air Facts, Aug., 1945. ; 
* AVIATION, July and Sept., 1945. 


cost of an airplane and an automobile, 
both assumed new. 

On the face of the returns it appears 
that the roadable airplane, although the 
lightest of the three combinations 
listed, is also the most costly. Of par- 
ticular interest is the fact that it costs 
substantially more than an equivalent 
airplane plus a car—in fact more than 
the airplane plus two cars (one to 
leave at the airport, the other for the 
rest of the family). 

The basis for such conclusions is ad- 
mittedly open to question. The estimate 
of added parts is intentionally given as 
a total rather than itemized, because 
frankly the final total is the only thing 
that counts, and in a case like this it 
is almost certain to be more than any 
summation of individual items that can 
be made in advance. However, any- 
one who thinks he can do better is 
free to enter his own “guestimate”). 
As already indicated for the unit costs 
—although these appear to be reason- 
able possibilities for the near future— 
the writer makes no claims to profi- 
ciency at economic crystal gazing. 


Other Possible Solutions 


When we leave the realm of known 
facts to inquire into the possibility of 
an entirely new approach, the problem 
gets still further removed from the 
kind that can be handled by engineer- 
ing analysis. Yet in what has already 
been set down, certain seemingly 
worthwhile simplifications have been 
assumed; also there are many other 
possible combinations of known ele- 
ments, some of which will now be 
briefly examined. 

One of the most interesting of these 
possibilities is the idea? of merely fold- 
ing the wings and using the air pro- 
peller for short trips on the roads (such 
as a few miles from home to airport). 
In the only form which off-hand ap- 
pears at all practical, this would mean 
a pusher whose wings could be folded 
back to give protection to (and from) 
the propeller. A tentative weight of 
such a unit can be quite readily 
premised on the pusher analysis pre- 
sented in Parts II and IV of this 
series, by applying the principle of 








Table I|—Hypothetical Selling Cost 


SERIE INE EDs 05 5.5 vie bon. c 5 Sees sale ba Se ook 
ee ON ee eee 
Aircraft mechanical parts* (Ib.)............... 
CN oc os 6-5 arars v rnoererea oe 
teh makes eee OA)... . 5s ccc ccc apesn 
ONEE OUME AG WNP AD) oe ios oa ci chioe as 


* Power plant, landing gear, and wing-folding mechanism. 


Automobile tes | Roadable 

& Airplane Automobile Airplane 
1,000 850 360 
500 425 180 
754 770 962 
1,131 1,155 1,443 
514 770 780 
1,542 2,310 2,340 
2,268 2,390 2,102 
3,173 3,890 3,963 
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secondary weight as here defined 
(treating the extra fuel as if it were 
weight empty, but neglecting any 
primary increase of drag). 


A quick estimate on this basis gives 
for the primary added weight: 


Wing folding mechanism.. 77 th, 
Extra reinforcement (princi- 
pally in tail and tail 
CNY Caseesesaecsuss 4 
Mud guards and misc...... 30 lb, 
Total primary addition.... 147 Ib. 
And for the secondary weight: 
78% of above total........ 115 bb. 
(Increased primary drag neglected) 
Original wt. empty (Type 


E pusher) ... 1,536 Ib. 





Wt. empty for roadable.. 1,798 Ib. 
comprising approximately 956 Ib. of 
airframe and 842 Ib. of mechanical 
parts for a total user-cost of $3,960. 


As the latter figure shows no ap- 
preciable saving on the cost of the 
more complete roadable in Table II, we 
may as well skip a discussion of pos- 
sible prohibitive legislation and other 
mere details. 

Next for consideration is the school 
of thought that favors removing the 
wing and leaving it behind. From a 
strictly engineering viewpoint, this 
idea looks good; and it is too bad that 
as much cannot be said from the view- 
point of the private pilot. Perhaps even 
more than the engine, the wing is the 
heart of the airplane; and although 
plenty strong for its regular job, a 
lightplane wing is none too rugged for 
“kicking around” loose on the ground. 
It is commonly considered nowadays 
that a wing loaded much less than 10 
Ib./ft.2 presents an undue ground haz- 
ard from winds; but the same wing 
removed from the airplane has a load- 
ing on the order of 1.5 Ib./ft.? 

A maximum lift of this magnitude 
would be developed at an airspeed of 
about 20 mph. Hence even in a mod- 
erate wind, considerable help would be 
required (or else hangar space util- 
ized) for the removal and replace 
ment operations. Even without the 
wind, and allowing for some ingenuity 
in the handling tackle, the safe 
maneuvering of a wing weighing sev- 
eral hundred pounds appears consider- 
ably more than a one-man job. Thet 
safe, accessible parking space still 
must be provided for the wing—one 
can hardly imagine it staked out om 
the ground, even though it is left free 
to the elements when it remains in its 
proper place on a parked airplane. 

The obvious purpose of all this con 
plication would be to relieve the ro 
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able, when on the road, of the heavy, 
cumbersome, vulnerable wing. But 
why stop with the wing? Particularly 
when taking off, why not leave behind 
the heavy equipment required for road 
duty only and which sets up such a 
big secondary penalty in the air? The 
objection is, of course, a still further 
complication—the fact that without the 
road equipment the vehicle would be 
unable to take to the road on landing 
at another airport. But the proposi- 
tion is as broad as it is long; 
for, without the wing, the 
“plane” cannot take off at the 
end of a road jaunt, except at 
the particular airport: where 
the wing is stowed. 

To be sure, some of the 
roadable proponents have an 
answer to the latter objec- 
tion: Develop a comprehen- 
sive wing rental or exchange 
system whereby all such wings 
would be put into a common 
pool to be drawn upon at any 
airport by any pilot who hap- 
pened to need one. The same 
might apply to detachable 
tails, undercarriages, and 
other units. But isn’t this 
getting a bit fantastic? How 
much more satisfactory to 
rent a complete airplane. 

What About Changing 
Conditions? 

In comparison thus far, we 
have insisted on the mainte- 
nance of all major perform- 
ance objectives. There is 
another school of thought 
which holds that roadability 
in itself justifies a consider- 
able sacrifice of performance 
in the air. But what per- 
formance? It would hardly 
be in respect to landing, 
for -how could roadability 
affect either the basic problem of land- 
ing under the assumed limiting con- 
ditions, or the conditions themselves ? 
li bad weather were closing in or the 
fuel gave out, are we to suppose that 
the pilot would find a bigger field if he 
had a roadable? 

There is at least some sense to the 
possibility of allowing more takeoff 
distance, less climb, and less speed by 
keeping a relatively low-power engine 
ina roadable. Here it might be argued 
that, if you are on the road, you might 
as well keep on it till you get to a 
really ample field. Then, providing 
you can still meet the minimum climb 
requirement, and it doesn’t take too 
long to spread the wings and secure 
all connections, perhaps a little could 
be allowed off the cruising speed be- 
cause you didn’t have to wait for your 
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wife to finish the dishes and run you 
out to the airport, and because there 
may not be a taxi immediately avail- 
able at the other end. And if you get 
held up by bad weather you can drive 
on in the same contraption and don’t 
have to wait for some other convey- 
ance. 

The basic fact of using the airplane 
on the road and not having to leave it 
at the airport may be worth a mone- 
tary consideration, but it is hardly a 


basis for a scaling down of perform- 
ance. On the other hand, this privilege 
seems small consolation for being sad- 
died with a costly velricle that has no 
“get-up-and-go”, either on the road or 
in the air. 

A more basic change might in time 
be effected in the unit weights or cost; 
but by its very nature, the mere pos- 
sibility of such future change is hardly 
a subject for rational engineering dis- 
cussion, except in respect to the justi- 
fication and plans for definite research 
in such directions. Here it should be 
noted that, in most respects, general 
design improvements, such as lighter 
and cheaper components, will not in 
themselves put the roadable across; 
because every improvement of the 
combination vehicle by such means will 
only keep it trailing the still further im- 


proved airplane and automobile as 
separate units. 

The roadable’s only real salvation for 
widespread personal use appears to de- 
pend on some development that greatly 
improves the combination vehicle with- 
out corresponding improvement in the 
air or road vehicles separately. One 
interesting possibility along this line, 
recently proposed, is the controllable 
wing. 

The basic principle behind the con- 





trollable wing is simple and entirely 
sound: Instead of deflecting small sup- 
plementary surfaces to obtain control, 
the entire wing is deflected about a 
central pivot, with essentially the same 


results. Secondary differences, both 
favorable and unfavorable, appear to 
include the following: 

Advantages: 1. The wing can read- 
ily be turned to line up with the 
fuselage for storage and road use. 

2. There is direct control of lift by 
angular deflection of the wing alone, 
rather than by that of the entire air- 
plane. 

3. With the pivot far enough for- 
ward, and a yielding restraint against 
upward movement of the trailing edge, 
it appears possible for such a wing 
to spill a considerable proportion of 
gust force to which the structure and 
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occupants would otherwise be sub- 
jected. 


Disadvantages: 1. Substantial con- 
trol force would be required, particu- 
larly to handle lateral inertia, and to 
supply the variations in longitudinal 
control force involved in Item 3 above. 

2. Unless some practical means of 
using flaps can be worked out, the con- 
trollable wing will be under nearly as 
great a handicap, with respect to re- 
quired wing area, as the tailless type.‘ 

3. The special type of wing mount- 
ing, with control connections and 
clearance for required movement, ap- 
parently involves a considerable in- 
crease in drag over that of the built-in 
type of wing. 

Moreover, referring back to Item 1 
under advantages, the substantial 
length of the one-piece wing (to be 
turned to line up with the fuselage 
for storage or road use) would ap- 
pear to require supplementary bracing ; 
turning on the road would be a prob- 
lem similar to that of a hook-and-lad- 
der truck; and there would be no pos- 
sibility of housing in an _ ordinary 
garage. Also, regarding Item 2 under 
advantages, substantially equivalent 
lift control could be had by the use of 
low-drag flaps. 

In any event, for actual roadability, 
the craft would of course still carry in 
the air the, weight handicap imposed 





4 Discussed in Part IV, AvIATION, Sept., 
945. 
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by all equipment required for road use, 
aggregating considerably more in any 
case than what is involved in folding 
the wing. 


Folding Wings 

We come now, more specifically, to 
consideration of the pros and cons of 
merely folding the wing, without try- 
ing to do everything else imaginable. 
It is obvious that by folding the wing— 
or aligning it with the fuselage—a 
plane would take up less hangar space 
and require a _ smaller individual 
hangar. In certain forced landings, it 
could be more readily extricated from 
surrounding obstructions, although it 
is hard to think of specific cases where 
such a feature would have been highly 
important. If not maneuverable under 
its own power on the road, the plane 
with folded wing could at least be 
towed by a car, assuming of course 
good brakes, positive steering gear, bet- 
ter-than-average vision, and adequate 
support for the wing. 

Accepted as a standard feature of 
our shipboard fighters, doesn’t a fold- 
ing wing appear off-hand to be a rea- 
sonable desire for a private pilot? 
Somewhat in this way we put the 
question to one of our leading manu- 
facturers who produced a wellknown 
and successful folding-wing airplane 
many years ago, going on to ask him 
why he quit. 

He said, “For two good reasons: 
The weight, complication, and cost 


weren’t justified by the few times the 
folding feature was ever used; and this 
weight would be increased in a mod- 
ern cantilever wing.’ Also.I got tired 
answering the same old question, 
‘What if the wing folded in the air?” 

History seems to show that the 
trend is usually away from combina- 
tions that appear complicated in their 
requirements for special handling. A 
combined topcoat and raincoat of con- 
ventional materials won’t sell purely as 
a raincoat because it is too warm if 
not also too costly; and it won't sell 
as a topcoat unless it is primarily a 
good buy for that purpose. The “one- 
man top” and power-operated tops 
failed to do more than save the con- 
vertible car for a high priced precarious 
existence. Even such a logical and 
relatively simple combination as the 
amphibian plane has hitherto eluded 
all attempts to popularize it. One en- 
tirely successful combination, the radio- 
phonograph, is quite unusual as involv- 
ing no apparent disadvantage for either 
component, and requiring no more than 
a switch to change from one to the 
other. 

It has been shown that by no known 
method can serious disadvantage be 
avoided, both economic and mechanical, 
in combining airplane and automobile 
in one vehicle. Halfway measures, 
such as detaching the wing and tail 


5’ The lowest estimate by this writer in- 
creases the wing weight 22 per cent (excl. 
secondary increases). 
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offer other disadvantages, and even a 
folding wing alone not only adds a 
substantial weight penalty® but poses 
a serious question, based on past ex- 
perience, as to how much it would be 
used. As already indicated, not only 
the direct or primary weight of special 
equipment must be taken into account 
but also the indirect or secondary in- 
crease of existing parts. The addition 
of a folding feature to a wing originally 
weighing 302 lb. (Type C design) 
would involve a total minimum addi- 
tion approximating: 1.79 x .22 x 302 = 
119 lb., with corresponding increase 
in initial cost. The operating cost 
would also be increased unless _bal- 
anced by the savings in hangar rental, 
etc. Neglecting any direct drag in- 
crease and differences in flying cost, 
the above weight increment, 
at the assumed unit cost, 
would mean $357 increased 
price to the user. Although 
no attempt to say what the 
hangar saving might be, it is 
clear that $10 per month 
would write off the total— 
without interest—in about 3 
years. 

Thus, in most cases, the 
question is mainly one for 
quantitative analysis, so often 
lacking in discussions of this 
kind. The proposed use for a 
wingfolding or roadable fea- 
ture must be sufficiently im- 
portant to justify the compli- 
cation and cost (as for 
various military uses). For 
average personal use, it will 
be hard to overcome the sales 
deterrent of several hundred 
dollars more for a folding 
wing, not to mention the 
much higher cost of a true 
roadable plane, even if the net 
operating cost appeared less. 
Still it seems that there 
should always be some market 
for a good folding-wing de- 
sign. 


How Far Can We Compromise 


Even at best, various unfavorable 
compromises would apparently be re- 
quired for road use, including large 
over-all dimensions but less than other- 
wise desirable wheel tread, interfer- 
ence of wing and tail with access and 
with maneuvering, means for getting 
the large expanse of wing and tail 
area into a relatively protected posi- 
tion, safeguards to prevent starting the 
Propeller on the road, and omission of 
desirable equipment such as spare 
wheel, bumpers, and tools. 





*Not applying to helicopter blades, 
which are obviously in a different class, 
but have problems of their own (see 
Part I, June AVIATION). 
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In the matter of convenience, it 
would seem that every argument for 
combining the automobile and airplane 
can be matched by one for keeping 
them separate. For instance, let us 
imagine that the prevailing type of 
plane today was roadable. A manu- 
facturer introducing a straight airplane 
could then properly claim that his 
product was not only much cheaper but, 
being already in flying condition, 
would save time and unpleasant effort 
for the change-over. Engine life and 
the time between overhauls would be 
increased by enabling use of a cheaper 
engine on the road. 

Vital aircraft parts would be spared 
the constant risk of serious damage on 
the road in minor mishaps that with 
a regular car mean no more than a 


dented fender. Finally, a separate car 
has a real advantage, in that it can 
be left behind for other members of 
the family to use; and the transporta- 
tion eggs aren’t all in-one basket. 

But how about the basic problems 
of high hangar rental, getting to and 
from the airport, and weather-occa- 
sioned uncertainties that the roadable 
was supposed to solve? Surely, these 
problems are still with us—no dispute 
about that; it is only the proposed 
solution that is in question. Although 
here, too, there are several available 
methods of attack, it is the writer’s 
opinion that the most helpful steps 





toward the solution of these problems 
will be obtained from: 


A—Planes which can be left out in 
the open. 

B—Further simplification of control 
and of instrumentation extending the 
possibility of safe use in bad weather. 

C—Widespread, coordinated  fly- 
yourself and drive-yourself rental serv- 
ice; rapid transit connections in urban 
areas. 

D—Roadside flight strips and servic- 
ing facilities. 

E—The development of small com- 
munities and industrial centers, each 
immediately adjacent to a flight strip. 


Although further discussion of these 
items is beyond the scope of this arti- 
cle, it can be said they all appear not 





only feasible but almost in the line of 
natural development, item (E) being 
dependent on progress otherwise. 

We come back then to the primary 
object of airplane design: To get a 
good airplane, without unduly com- 
promising it for road duty, farm tractor 
service, house lighting, water pump- 
ing, or many other uses to which an 
imagination might readily lend it. 


Next month Mr. Upson will delve into 
the many problems connected with 
another much cussed, discussed, and 
often-misunderstood type—the amphib- 
ian. 
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DESIGN YOUR PRODUCT 
FOR EFFICIENT SERVICING 


By DWIGHT A. WRIGLEY, 


Analyzing reasons why economical servicing can best be obtained 
when design for service is at all times kept foremost in the mind 


of the manufacturer. 





ECAUSE THE DESIGNING DRAFTS- 

MAN is often ignorant of the 

precise subsequent utilization of 
the product he designs—through neg- 
lect on the part of management to 
acquaint him with servicing require- 
ments—it is not infrequent that the 
finished article, though excellent from 
an engineering standpoint, is unsatis- 
factory in use because of difficulty in 
servicing. 

If the customer is to remain satis- 
fied, engineering design must take into 
account the problems of the mainte- 
nance force in the field just as much 
as it considers the key problems of 
production. 


A Competitive Advantage 


Through the development of our 
industrial standards and processes, we 
have seen products approach a stage 
of “equalization.” Because every manu- 
facturer of a given product in the 
same price class manufactures a “good” 
product, it is increasingly difficult for 
the prospective customer to choose 
between sources for his initial pur- 


cost plus cost-per-year, or the actual 
over-all cost of the product. 

In a competitive market, there is a 
tremendous opportunity for the manu- 
facturer who will establish a design 
policy based on service, starting with 
a study of the conceived product while 
it is still in its formative state. To 
take advantage of such an opportunity 
is only to carry present practice one 
step further. For every manufacturer 
must establish some service or main- 
tenance policy, and to design for serv- 
ice is merely to state the policy in 
definite terms before design takes place, 
so that the design may evolve around it. 


Type of Servicing 


The manufacturer must have a de- 
finite policy as to whether he intends 
to control servicing directly through 
his own agencies, remotely through 
authorized facilities, or whether he 
will have no post-sales interest other 
than in the supply of replacements. 
He must make a further decision as to 
whether he will market a product to 
be replaced entirely, or one which will 
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evolution of the design around one of 
these policies will be fixed in terms 
of manufacturing and servicing costs, 
it is obvious that someone’s pocket- 
book will suffer, if a change in policy 
must be made after the design is fixed 
and production started. 

Evolution of the design obviously 
follows this maintenance policy and 
may take one of several courses. What 
repairs and replacements are antici- 
pated? What facilities and tools will 
the servicing agency possess? What 
repair methods are anticipated? These 
considerations will determine the de- 
sign for service. 

If the product is for universal, rather 
than specialized, usage, it is desirable 
that it should consist of a basic unit 
which may be modified to form sev- 
eral combinations. Even the special- 
ized product should, if possible, be 
special only in function and should be 
made of standard components. Parts 
which are expected to require repair 
or replacement should be so designed 
that these operations will be econom- 
ical. Special tools, fixtures, gages, and 
processes should be reduced to an 
absolute minimum. 

Usually, practices which are eco- 
nomical to the servicing branch will be 
equally so to the producer. Let the 
diameter of female fittings for which 
standard plug gages are available 
determine the diameter of the male 
fitting. It is easier and cheaper to use 
micrometers on a shaft than to order 
special tools to make an off-standard 
hole. It is more economical to specify 
fillets made by standard milling cut- 
ters than to send the cutters to the 
tool crib for a special modification. 

Every designer should check the 
capacity of the straddle mills and pro- 
filers, and dimension accordingly, 
rather than request special set-ups and 
adapters. Service stations may not 
have the special fixtures and _ tools 
which would be required, all because 
of a lack of a few minutes of con- 
sideration by the designer. It is also 
advisable to know the tolerances ob- 
tainable with standard tools and to 
specify them, rather than to use. toler- 
ances which require an experienced, 
high-priced operator. 

Design the part for the type of 
repair which is most feasible. Can a 
worn or elongated hole be bushed? 
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Parts can only be designed for economical servicing when 
tool capacity of the servicing agencies is considered. 


It is much cheaper to bush a hole 
than to use an oversize mating part. 
Can the part be repaired by welding 
or brazing? Can it be reclaimed by 
plating or metal spraying? Why not 
design built-in allowances for repairs? 


What Factors Must Be Considered? 


Design engineering is the creation 
of the best possible product, unen- 
cumbered by restrictions. Unfortun- 
ately, the ideal is seldom possible, and 
practical limitations must be imposed 
upon the design. To avoid uneconom- 
ical tooling and the use of expensive 
materials, the designer has to adapt 
his ideas to present practices. Unfor- 
tunately, the most economically pro- 
duced design is not always the best 
for servicing or maintenance. In order 
to provide the customer with an eco- 
nomical product, its design must again 
be modified to adapt itself to present 
conditions and technological practices. 
To conform with correct design for 
service, each part should whenever 
possible, be (a). interchangeable, (b) 
accessible, (c) serviceable, and (d) 
adaptable. 

Interchangeability is easily defined. 
It’s the ability to replace a part with 
another part from stock. In practice, 
several degrees of interchangeability 
can exist. Items may be interchange- 
able by assemblies but not by individ- 
ual parts; assemblies drawn from 
stock may be interchangeable while 
the parts themselves are not inter- 
changeable between units, or parts 
may be interchangeable but the as- 
semblies not so. The ideal ig that any 
part should be changeable with any 
other similar part. 

Interchangeability is most often ne- 
gated by the adherence to uselessly 
close tolerances. A study of drawing 
tolerances at random will show many 
cases where large tolerances, are justi- 
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fied, yet the conventional sy in. for 
sheet-metal and .010 for machined 
parts are blindly specified. Most re- 
jected parts are interchangeable in all 
respects except for mounting hole 
locations, yet very few parts are so 
attached that the fit of the attaching 
bolts in the holes is critical. Here, 
then, is the first and largest item on 
which improvement can be made. 
Probably the second most important 
item is in the use of special tolerances, 
sizes, and lengths of mating parts. 
Accessibility affects the economy 
with which parts may be serviced and 
replaced. There are three distinct fac- 
tors involved—ease, speed, and clean- 
liness—and each should apply to every 
maintenance process, not just to a few 
of them. Ease and speed of inspection 
and adjustment are not enough, if 
replacement takes the better part of 
a day, plus time of the entire mainte- 
nance crew, and all the shop equipment 
available, while also necessitating an 
inordinate period to clean up the mess. 
Serviceability is built-in preventive 
maintenance, protection against abra- 
sion, corrosion, and vibration, plus 
adequate security of fastenings. It is 
often, a refinement which will obviate 
localized trouble later and will accord- 
ingly reduce maintenance. 
Adaptability is the ease with which 
component parts lend themselves to 
handling and storage. Engine or air- 
craft parts may be well designed, well 
located, and accessible, yet be too 
large or cumbersome once they have 
been removed. If it requires more 
manpower or special hoisting and stor- 
age equipment to remove and store 
the parts—then they are not adaptable. 


Service Equipment 


Information from field service en- 
gineers will give a good idea of what 
facilities are available at the agencies 


Service manuals should have limits tables for rework, and 
rework allowances should be incorporated in original designs. 


which will handle the product. There 
are certainly instances where custom- 
ers might well blame poor servicing 
or repair directly on the producer 
rather than on the service depot. [ntel- 
ligent users are quick to spot the 
article which is not serviceable. If 
servicing is to be under your control, 
ascertain the extent of available facili- 
ties. If the call for special equipment 
is too great, the manufacturer may end 
up in the service field—which may be 
just the thing he wishes to avoid. If 
the product is planned for economical 
production to commercial standards, 
specified tolerances should be met. 

Factory shop equipment should be 
compared with that available at serv- 
ice centers. It is possible that special 
or precision factory tools are being 
used merely because they are available, 
although less close tolerances would 
be sufficient. Can these tolerances be 
relaxed so that the equipment at the 
service stations will suffice for the 
work? Their hourly production rate 
need not be as high as that of the 
manufacturer, so that the same tools 
need not be used, but the tolerances 
must be such that other, simpler tools 
may be substituted. 


What Is a Satisfactory Repair? 


How does a service station know 
when a repair is possible? Will the 
repair pass inspection of the customer ? 
What has been done other than to 
provide lists of spare parts? Always 
that question of “repair or replace” 
arises. Often the practice has been to 
replace ,rather than repair. When 
rigidly followed this policy is uneco- 
nomical and hurts the reputation of a 
product. The average person hates to 
throw away anything; yet that is 
what he must do if he has to replace 
his worn or damaged parts. When pos- 
sible, parts should be designed so that 
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Parts life and weight may safely be reduced, with consequent payload Poor accessibility (top) and good design (bottom). Added pipe 


increase, if maintenance considerations govern design. 


they can be repaired or reclaimed, and 
service agencies should be informed 
regarding limits of wear or rework. 

All mating parts have tolerances, 
but are these tolerances the maximum 
that can be permitted? Many parts 
can be reclaimed by plating or metal 
spraying. But are the parts designed 
at the critical limit, or is there a mar- 
gin which can be used for grinding 
before plating or spraying? When 
holes are worn or elongated, they can 
be opened up to the next size and a 
special oversize part can be used. 
Could the hole preferably be bushed 
so that a standard part could still be 
employed? Can a shim be used to 
obtain proper alignment of flat sur- 
faces, or is the worn part critical in 
bearing so it will not stand the reduc- 
tion in thickness? 

Tables of limits are recommended 
as the best means of furnishing infor- 
mation on allowable wear. Maximum 
and minimum limits for original as- 
sembly (or complete overhaul) are 
specified, and in addition so-called 
“field limits” are provided which give 
the maximum recommended for satis- 
factory operation. Parts with limits 
between original maximum and _ field 
maximum often will be entirely satis- 
factory for the life of the product if 
it is seldom operated at its designed 
rating. By establishing these extra 
working limits it is possible to keep 
the product operating satisfactorily at 
little or no cost to the user—a good 
means of promoting repeat business the 
next time such equipment is ordered. 

Wherever critical strengths are in- 
volved, the designer should show al- 
lowed repairs, not just by area and 
type, but in detail. If customer or 
government inspection is required, pre- 
approved repairs should be furnished 
so that calculations and individual 
inspection will be eliminated. So many 


150 


structural forms are standard that 
compilation of repair instructions re- 
main relatively simple in such cases. 

One problem continually haunts both 
the aircraft designer and operator— 
that of weight translated into operat- 
ing costs. Is it economical to add 
weight in order to insure against 
loss-of-use by making repair and re- 
placement easy, while reducing the 
payload accordingly? Here many un- 
predictable factors are involved. Care- 
ful detail design will help to solve the 
problem by reducing possibility of 
failure. 

Interchangeability in airplane parts 
is most commonly defeated by improper 
specification of close tolerances. In 
aircraft manufacture close tolerances 
are necessary, but they are difficult to 
attain due to the physical character- 
istics of light metals. Though these 
difficulties exist, it is believed that 
their importance is over-stressed, and 
a study of the following processes will 
clarify this statement. 

First is the bugaboo of accumulated 
tolerances—caused by too many refer- 
ence points. If we assume that the 
standard tolerance of + .010 is satis- 
factory for jig-assembled parts, this 
figure should be the maximum toler- 
ance on over-all, as well as on any 
of the intermediate, dimensions. This 
means that there can be but one refer- 
ence plane for each axis on each major 
component. It is not enough that flap 
and aileron hinge locations be indi- 
vidually correct; they must also be 
correctly located with respect to the 
span, chord, and camber reference 
planes. 

Assuming that all locating dimen- 
sions are correct and that accumulated 
tolerances are nil and are tied to a 
single reference plane, will the parts 
then be interchangeable? Theoreti- 
cally, yes; but practically they will 
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eliminates chance of oil flowing over structural members. 


not necessarily be so. Unless the manu- 
facturing and assembly jigs are dimen- 
sioned to the same reference planes 
and are held to tolerances in them- 
selves smaller than those permitted on 
the completed product, interchange- 
ability is not necessarily achieved. Of 
course, parts from the same jig will 
be interchangeable among themselves, 
but not with parts coming off other 
jigs or from subcontractors. 

Because locating-dimension _ toler- 
ances are + .010, it is apparent that 
the same dimension of two similar 
jigs may be .020 apart—not a great 
variation, but enough to prevent inter- 
changeability. If one jig locating- 
dimension tolerance is + .008 and the 
corresponding dimension on a similar 
jig is —.008, there is a variation of 
.016. Now, if the corresponding di- 
mension on a mating jig is + .008, 
one set of mating parts may mate, 
while another set may not. Jig toler- 
ances must be small enough to permit 
jig interchangeability, and this usually 
requires the use of unilateral, instead 
of bilateral, tolerances. 

Interchangeability of parts is a 
manufacturing responsibility. Placing 
of tolerances on locating-dimensions by 
the draftsman means that the part will 
work as long as the dimension is 
between the tolerances shown. At its 
discretion, the manufacturing division 
can work anywhere within the toler- 
ances and be sure that parts will fit. 

Another form of improvement is in 
the use of greater tolerances in attach- 
ing parts. There is no valid reason 
for fairing, cowling, and inspection and 
access doors to be attached with screws 
or fasteners through “body drill”-size 
holes. Oversize and slotted holes pro- 
viding universal movement would eli- 
minate the alignment problem, espe- 
cially on parts with double-curvature, 
and they would make a better fit. 
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Why’ Not Service Centers? 


Inspection, service, and access doors 
add weight, causing the stress men to 
have nightmares. These features can 
really be detrimental to aerodynamic 
properties, hence it is in the interest of 
the designer to keep such openings to a 
minimum, when possible with no pen- 
alty to accessibility. 

In this regard, why not have special 
service centers built into aircraft? Lay- 
over time at airports for servicing, in- 
spections if necessary, loading and un- 
loading of passengers, baggage and 
freight are expensive in terms of oper- 
ating costs. To reduce the number of 
openings in the structure and to cut 
down layover time, such service points 
should be concentrated at a few spots 
which will not interfere with other 
operations. Fueling, oiling, and check- 
ing of hydraulic and de-icer fluids 
should be included in one group; 
passenger loading should be at another 
location; and baggage or freight han- 
dling at another. 

Related servicing should be grouped ; 
one inspection door in the outer panel 
should suffice for access to cable pulleys, 
turnbuckles, electrical disconnects, fuel, 
oil, hydraulic and instrument lines and 
fittings; another door could cover 
checking of the tail group, with a door 
for the tail cone area, including all 
units of the tail wheel—oleo inflation, 
lubrication, retracting mechanism, etc. 
The designer wants fewer “holes” 
while the maintenance man wants cen- 
tralized work. 


Do It the Easy Way 


Serviceability is accomplished when 
each part can be kept working while it 
takes all loads imposed upon it. Often 
the designer blames the servicing crews 
for damage, when actually the trouble 
was “designed in”. Access doors and 
cover plates are not originally intended 
to be walked on, or to be on the receiv- 
ing end of a dropped fuel hose nozzle— 
yet the designer in many cases provides 
no alternative. A certain amount of 
servicing is necessary on every air- 
plane, yet the actual procedure is sel- 
dom if ever tried out on the mockup. 

When wing fuel tanks are serviced, 
a man must be on the wing, and the 
fueling truck has to get the hose up to 
him. Has a check been made on the 
mockup to see where the hose might 
land and what damage might result if 
it is dropped? Dents on the leading 
edge have caused severe tail buffeting. 
A reinforced cover plate instead of a 
sheet of thin, formed metal would have 
obviated this condition. 

Gravel, dirt, and sand blown back 
onto the tail structure by the propeller 
result in a really efficient sand-blast. 
Sometimes the stabilizer leading edge 
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skin is made of heavier gage to with- 
stand such abrasion—usually it is not. 
And almost never is the leading edge 
quickly detachable. More frequently the 
attaching rivets are inaccessible and 
repair is expensive. Blasting the Alclad 
off the skin by propeller action is a very 
good way to start corrosion. 


Must It Be "“Manhandled"? 


Watching a maintenance crew man- 
handle a section of engine cowling will 
demonstrate what is meant by poor 
adaptability. The particular section is 
interchangeable in all respects. Just 
loosen a few quick-action fasteners and 
it is ready to come off, giving ideal 
accessibility to the engine or accessory 
section. The answer to a maintenance 
man’s prayer? Not at all, because here 
comes the relief crew with a tractor- 
crane and a special dolly to help get it 
off the airplane and move it around. 





The best engine installation in the 
world is not easy to work around, and 
removing cowl panels with one man on 
top and more around on each side is 
definitely undesirable. After removal, 
the cowl panel has to be gently lowered 
to the ground and stored some place. 
Lay it on its side and it will get dented 
and scratched. Stand it up and the wind 
promply blows it over! 

Need is for the design of parts so 
they may be handled and stored easily, 
attd so that they won’t fall off and get 
lost, or fall through access doors into 
the interior of the structure. 

Initial cost is not the greatest con- 
sideration when purchasing new equip- 
ment, but yearly operating costs—what 
it actually costs to keep the equipment 
running—is of decided import. Lower 
maintenance costs mean lower operat- 
ing costs; lower operating costs allow 
lower rates and higher profits. 
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Method of dimensioning to avoid accumulated tolerances. Jig dimen- 
sions must be close enough to assure interchangeability of parts. 








Baggage 























0 
0 
0 
0 
0 
Service 
0 center P 
0 
0 
0 
Fassengers 32 
499939920" 
0 








Just as there are separate points in an aircraft for handling passengers and baggage, so foo 
common “service centers” may be built in to handle mechanical work, thus saving much time. 
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Self-Contained Subassemblies 
Feature B-29 Four-Gun Turret 


PART II 


By P. E. HUMPHREY, Aeronautic & Marine Engineering Division, 
General Electric Company. 


Concluding his revealing part-by-part study of GE's firepower- 
plus turret, Author Humphrey gives details of the gun charger, 


compressed air, collector, and fire 


interrupter units, then 


describes how the completed four-gun assembly is installed on 


the Boeing Superfort. 





EXT AMONG the four-gun turret’s 

N compact components—each spe- 

cifically designed both for ease 

in manufacture and for convenience in 

field servicing—is the gun charger 
(Fig. 12). 

This automatic electro-pneumatic 
unit is fitted to each gun for initial load- 
ing, operation of the trigger, clearing 
jams, and removing duds. It com- 
prises three operating units: (1) Fir- 
ing solenoid, (2) solenoid-operated air 
valve and power cylinder assembly, 
and (3) motor-driven timer or control 
unit. 

When the firing trigger is closed, the 
firing solenoid is energized and the 
timing motor starts. If the gun fires, 
the timer is continually re-set and the 
charging unit remains inactive. But 
if the gun fails to fire after about 4 
sec., the timing mechanism closes a 
switch energizing the air valve sole- 


noid, and high-pressure air admitted 
to the charging cylinder operates the 
gun through one cycle. At the end of 
the stroke, the bolt stud re-sets the 
timer, and another charging operation 
will not take place until the trigger 
switch is held closed for another full 
time delay. 

If the gun does not fire after five 
consecutive charges, a counter in the 
timing mechanism cuts off the charging 
circuit and prevents further operation 
unti! the hand reset button is pushed. 
This arrangement is necessary to pre- 
vent wasting the high-pressure air. 

Air at 1,000-psi. pressure is supplied 
to the gun chargers by an automatic 
compressed air system (Fig. 13). The 
compressor and pressure cylinder with 
the automatic pressure switch are 
mounted on the lower part of the tur- 
ret frame between the ammunition 
cases. Here, the compressor is a two- 


stage high-speed unit designed to op- 
erate at high altitudes and extreme 
temperature limits, and the pressure 
cylinder has a volume of about 39 cu. 
in. This provides sufficient air to op- 
erate all four gun chargers simultane- 
ously through five charging cycles with 
a pressure drop from 1,000 psi. to 400 
psi. However, under normal opera- 
tion, the compressor is started as soon 
as the pressure drops below 1,000 psi., 
and it keeps the system fully charged. 

All the control and power circuits 
are brought into the turret through one 
connector at the bottom of the col- 
lector or slip-ring assembly (Fig. 14). 
Wires from the connector go up to 
brushes which are mounted on a non- 
rotating bracket. This portion of the 
collector is held against rotation by an 
anti-rotation bar connected to the air- 
plane. 

Slip rings are mounted below the 
top plate of the collector under the 
terminal board and rotate with the 
turret. Wires run up through the cen- 
ter of the rings and are fastened to the 
terminal board. Connections from this 
board are made through conduit as- 
semblies to the various units. 

A fire interrupter unit (Fig. 15) is 
built around the collector assembly. 
The enclosing drum around the brush 
assembly serves as a stationary inter- 
rupter cam drum. As for the switch 
carriage, it is mounted on vertical 








ad | 


Fig. 12. This 50-cal. unit of GE's B-29 tur- 
ret reveals automatic electro-pneumatic gun 
charger. Incorporated are: three operating 
units: Firing solenoid, solenoid-operated air 
valve and power cylinder assembly, and mo- 
tor-driven timer or control unit. 




















Fig. 13. Schematic drawing of compressed 
oir system for four-gun turret. 
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. slide rods, and it travels around the 


drum with the turret and is moved up 
and down the drum by linkage con- 
nected to the elevation motion of the 
guns. Three switches are provided, 
one for each outside gun and one for 
the two middle guns. Thus, the most 
complete fire coverage is allowed each 
gun. 

The interrupter switches are actu- 
ated by bevel-pointed plungers which 
ride up over the interrupter cams in 
areas where the gun is pointed at parts 
of the airplane. Since the cams are 
mounted on the stationary drum, their 
contour is simply a reproduction of 
the pattern traced by a_ bore-sight 
through the gun barrel following 


Fig. 16. (left) Close-up photo shows upper half of gn enclosure being removed from turret. 


- I > 
RTS 





Fig. 14. (left) 
Fig. 15. (right) 


interrupter unit 


around the contour of the airplane. A 
margin of safety of 14 deg. is allowed 
to take care of errors in the system 
and to cover time for the firing sole- 
noid to drop out when the turret is 
moving at.high speed. 

The interrupter cam drum is an alu- 
minym alloy casting machined inside 
and outside to a 4-in. wall thickness. 
Stainless steel 1 ¥s in. thick is machined 
to agree with a master drum (by an 
accurate profile milling process), after 
the cam surfaces are ground concen- 
tric with the drum mounting surfaces. 
The complete interrupter and _ collec- 
tor assembly is enclosed in a fabricated 
sheet aluminum case. 

\t installation in the airplane, the 








Cross section of collector assembly. 
Cut away drawing illustrates how fire 
is built around collector assembly. 


complete turret is lowered into the 
turret well, with only the dome need- 
ing to be removed to allow the hoist- 
ing sling to be attached. For addi- 
tional reference, Fig. 16 shows the 
upper half of the gun enclosure being 
removed from the turret, while Fig. 
17 reveals the turret (without guns) 
with the dome removed. 

Thirty 4-in. bolts fasten the turret 
flange to the airplane structure. To 
complete the installation, the anti-ro- 
tation bracket is coupled to the inter- 
rupter and the power cable connector 
is plugged in. Then following instal- 
lation, the turret is synchronized with 
the sighting stations by adjusting the 
Selsyn position transmitters. 





Fig. 17. 


(right) Numerous details of the various mechanisms come fo view after dome has been removed from four- 
gun turret. Here, guns have been omi‘ted from assembly so that units and fittings may be seen more clear! ;. 
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Floating Piston Equalizer 
Coordinates Hydraulic Cylinders 


By ALVIN A. MEDDOCK, Pacific Div., Bendix Aviation Corp. 


By equalizing action of pairs of hydraulic pistons within close limits, 
simple device assists correct operation under diverse loads. 





ate in pairs—landing gear, bomb 

bay doors and wing flaps, among 
others. To prevent difficulties or acci- 
dents, these parts must operate with 
equal speed, necessitating some kind 
of equalizing device. 

First attempts used rods or cables 
interconnecting the two hydraulic pis- 
tons. However, this arrangement was 
heavy and threw great stresses on the 
frame of the ship. Later, a triple- 
geared regulator was tried, but differ- 
ences in leakage varied the relative 
speed of the hydraulic cylinders. Due 
to the construction, this leakage could 
not be remedied. 

Finally, a floating piston type of 
equalizer was developed, and this has 
given great satisfaction under flight 
conditions. In this Altair-Bendix Flow 
Equalizer (see accompanying diagram) 
the fluid enters at (1), pressing the 
internal plug downwards and opening 


Gone i UNITS IN AIRCRAFT oper- 


side ports to passages (2), which lead 
to both ends of sliding piston (4). 
Passages (5) lead to the two hydraulic 
cylinders. 

Action is as follows: When flow to 
both cylinders is equal, then equal pres- 
sure on ends keeps piston in central 
position. Fluid opens valves (3) and 
flows in equal streams to both cylin- 
ders. If, however, one hydraulic piston 
tends to move faster, through reduc- 
tion of load, the fluid pressure at the 
corresponding end of piston (4) will 
drop, whereupon the piston will be 
moved in the direction of the end with 
less pressure, opening slightly the oppo- 
site passage and permitting the more 
heavily loaded piston to travel at the 
same speed as the other. 

At the same time, movement of pis- 
ton (4) closes slightly the passages to 
the more lightly loaded hydraulic, pis- 
ton, thereby retarding its movement 
until both hydraulic pistons operate 








r 





Diagram of Altair-Bendix Flow Equalizer. Inlet port (1) connects with side passages (2); 
check valves (3), permit flow of the fluid outward to hydraulic cylinders. Balanced 
piston (4) moves endwise slightly when pressure in either passage is lowered by accelera- 
tion of hydraulic piston connected to that end of equalizer through passage (5). Meter- 
ing grooves are opened or closed by movement of (4), thus equalizing flow at both ends. 


















CYLINDE! 


a. 





ALTAIR FLOW EQUALIZER 








SELECTOR VALVE 





10 MICRON FILTER 


PRESSURE 


RETURN 


Installation comprising a pair of hydraulic 
cylinders with equalizer in circuit. Motion in 
both directions is controlled automatically by 
one equalizer. 


at same speed. Reverse action is by 
the two upper valves in piston (4). 
These allow the fluid to return to the 
system, while governing its flow in the 
same general manner as in the case of 
outward flow of fluid. 

Since the movement of the balance 
piston (4) is not usually more than a 
few thousandths of an inch, and since 
this movement only takes place slowly 
and at intervals, wear on the piston is 
negligible. 





Gear-type equalizer formerly used to equalize 
flow of two streams of hydraulic fluid. Since 
gears turned at same speed, they were sup- 
posed to pass equal quantities of fluid. But 
this function was considerably affected by 
wear of the parts. 
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Disk Cutter Slices 
Asbestos Hose Cleanly 


e Substituting a soap-lubricated disk 
for the conventional circular saw, 
when cutting lengths of asbestos-cov- 
ered hose, Curtiss-Wright Buffalo 
plant saves over $1,300 per year. Addi- 
tional advantage is that disk cuts as- 
bestos cleanly, without fraying mate- 
rial. This avoids accumulations of lint 
inside tubes, which formerly required 
an extra cleaning operation. 





Balanced Hoist Adds Safety, Reduces Manpower 





a an extra man was formerly required at Martin’s carry the weight formerly lifted by two men. In addition 
large plant to assist in lifting heavy steel beams used to this advantage, beams are now retained overhead by i 
nd: bay door jigs, this work can now be done with one the hoists, instead of being laid on the floor where they 
‘and, through introduction of counterbalanced hoists which might be an obstruction to free passage. 
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oO GET all these benefits, use 
Texaco Cutting and Soluble 
Oils. They assure not only faster 
machining, but also more cuts per 
tool grind, less downtime for tool 
changes, and improved finish. 
Texaco Cutting and Soluble Oils 


_ are typical examples of petroleum 


products improved through The 
Texas Company’s constant research. 
Texaco cutting fluids, each designed 
especially to improve the efficiency 
of a particular type of cutting, are 


ae 


TUNE IN THE TEXACO STAR THEATRE 
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produced by modern Texaco meth- 
ods in one of the world’s largest 
refineries . .. and absolute uniform- 
ity is assured by skilled technicians 
who supervise every step of produc- 
tion from well to finished product. 

The services of a Texaco Engineer 
specializing in cutting coolants are 
available through more than 2300 
Texaco distributing plants in the 48 
States. Get in touch with the nearest 
one, or write The Texas Company, 
135 E. 42nd St., New York 17, N. Y. 
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RECONVERSION RUSTPROOFING 


4 Points to Remember 


1. Ordnance Specification P. S. 


300-4 contains official instruc- 
tions for the complete proces- 
ing of Government-owned 
production equipment. 


- These instructions require that 


only rustproofing materials 
meeting Government specifi- 
cations be used. 


- Texaco rustproofing products 


meet Ordnance specifications 
for application on Govern- 
ment-owned equipment. 


- For full information, see your 


Texaco representative or write 
to us. 
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MAINTENANCE 


CORRECT SERVICING 
DETERMINES DE-ICER EFFICIENCY 


vention of de-icers, flying hazards 

were high enough to cause can- 
cellation of many flights until condi- 
tions indicated that the danger from 
‘wing icing had abated. But since the 
application of de-icers to commercial 
aircraft, accidents from ice accumula- 
tions on wings and control surfaces 
have no longer been considered as 
major dangers to air traffic. 

Because of the long distances fre- 
quently covered in single flights, it is 
possible that atmospheric changes may 
require airplanes to fly through icing 
conditions which did not exist when 
the flight was started. For this reason, 
it is essential that de-icers should al- 
ways be maintained at their highest 
efficiency, and sometimes this means 
far from their regular repair base. To 
assist those who find it necessary to 
perform such service, this series has 
been prepared by AvIATION. 

The typical de-icer consists of a 
rubber sheet containing inflatable cells 
or tubes, the assembly being stretched 
and attached along the leading edge of 
the part to be protected. Tubes are 
made of coated, stretchable fabric. 

That portion of the de-icer which 
extends from the air connection to the 
edges is called the “stretch area”. In 
some types this part consists of a sin- 
gle sheet of rubber, while in others 
it is made of a heavy sheet of rub- 
ber which is backed with light sponge 
filler and covered with a thin rubber 
sheet. At the ends and at intervals in 
its length are pieces of reinforcing 
fabric capable of stretching in one di- 
rection only. This stretch is always 
across the longitudinal centerline of the 
de-icer, 

Outer edges are equipped with steel 
reinforcing bead, built into the rubber- 


I" ICING WEATHER, before the in- 
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As our air travel schedules rocket toward new records, the need 
for unfailing service from ice-curbing devices is sharply accented, 
and prescribed is this practical and precise information on main- 
taining these important units . . . First installment of a timely two- 


part series. 


























Fig. 1. De-icers consist of parallel tubes on 
leading edges of wings, etc. They are inflated 
and deflated rapidly with rest period between 
inflations. 


ized fabric. This bead is used for 
attaching the de-icer to the airplane. 

A ground check of the entire sys- 
tem should be made every 50 hr. For 
checking without engine operation, 
there should be a test plug in each 
system between check and control 
valves, connected to air pressure of not 
more than 10 psi. When the air is 






Fig. 2. Before installing de-icers, apply ad- 
hesive tape over all seams and rivet heads 
to prevent wear on under surface of rubber. 
Use P-27 primer if near salt water. 





Fig. 3. Brush a mixture of tale and non- 
leaded gasoline on leading edge to lubricate 
underside of de-icer. All parts must be abso- 
lutely dry before installation. 


turned on, the pump line check valves 
should close automatically, protecting 
the -vacuum-driven instruments. 

After the check valves close, air 
pressure should be run up to about 
8 psi. for inflation of each: de-icer. 
Variations in pressure should be ad- 
justed at pressure relief valve at bottom 
of final air filter. (For sequence of 


157 














oe re omen OC ET ee 

















Fig. 4. First step in disassembly is to remove 
all screws and fastenings holding de-icer in 
place. 





Fig. 6. Tag all fairing strips and other parts 
as they are removed. 





Fig. 7. After disconnecting hose, remove de- 
icers from leading edge. 





Fig. 5. To remove flap, when used on de- 
icers, squirt benzol along and under edge to 
soften cement and permit lifting of flap. 


inflation, see diagram with each de- 
icer installation. If inflation is not as 
shown, discrepancy must be traced and 
corrected. ) 

All sumps should be opened and oil 
blown from drain. lines. Because they 
are governing factors in effectiveness 
of the installation, inflation and defla- 
tion should be rapid and complete. In- 
spect surfaces for punctures -and re- 
pair them, if found. Special attention 
should be given to surfaces close to the 
framework of the airplane, since static 
sparks caused by insufficient or incor- 
rect grounding have been found to 
cause punctures in the rubber. Test 
system timing through several com- 
plete cycles. If complete cycle is longer 
than 45 sec., determine and correct the 
tardiness. Normal cycle is 40 sec. 
Voltage during ground check should be 
same as that used during flight. 
Mechanical equipment should be serv- 
iced as recommended by manufacturer. 

Because de-icers are made of soft 
rubber to permit stretching at low 
air pressures, gasoline hose or cables 
should not be dragged over them and 
servicing ladders or platforms should 
be padded. 

Remove engine oil from all surfaces 
as soon as the plane lands. Use a 





HEADLESS PLUG SCREW 
N FLAT-HEAD RIVNUT 


HEADLESS PLUG SCREW 
IN COUNTERSUNK RIVNUT 











Fig. 8. Unless de-icer is to be replaced immediately, close all Rivnut holes with headless 


screw plugs. 
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neutral soap-and-water solution. [f 
hard to remove, benzol or non-leaded 
gasoline may be used sparingly with 
a soft cloth, but the surface should he 
dried as soon as possible. Soft rubber 
should not be scrubbed with the sol- 
vent. No other cleaning agent should 
be used unless approved by B. F, 
Goodrich Co. 


Selection of Repairable De-Icers 


The prime purpose of repairing be- 
ing to render the equipment com- 
pletely fit for further service, careful 
attention should be given to its over-all 
condition. If the entire stretch area 
is checked or cracked to a depth of 
over .005 in., no repairs should be 
attempted; but if there are only oc- 
casional slight checks, a coating of 
conductive cement should render them 
serviceable. If checking is deep but 
restricted in area, the damaged portion 
may be cut out and replaced with 
sound material. De-icers which have 
swelled or become soft through con- 
tact with oil should be scrapped. 

For making vulcahized repairs it is 
recommended that only materials sup- 
plied by the manufacturer be used, . 
because these have been carefully se- 
lected for their properties of resistance 
to sunlight and weather, together with 
retention of flexibility. Because soap- 
stone is used on these materials to 
prevent sticking together while in 
stock, they should be carefully washed 
and dried before using. 


Terminology 


Explanation of the following terms— 
most of which have a special applica- 
tion in maintenance—will render in- 
structions easier to comprehend. 
Washing. Cleaning surface with 
clean, soft cloth moistened with ben- 
zine, non-leaded gasoline or special 
cleaning solvent. Liquid should not 
drip or run over material and should 











Fig. 9. If new Rivnuts of keyed type are in- 
stalled for first time, keyseat must be cut 
with special tool. 
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UMMER CAP 


Fig. 10 (left and center). Before storing, tag hose and secure 
Snap summer caps into holes. Where hose is not 
removed from de-icer, insert plug in hose and push in flush with 


inside wing. 





Fig. 12. Atter stretching rubber to show up 
holes, carefully inspect surface of de-icer and 
mark any damage for repairing. 


be dried off as soon as cleansing 
operation is completed. 

Rout. To remove rubber surfaces 
with electrically-driven carborundum 
stone. 


Buff. To roughen surfaces with car- 
borundum buffing stick. 

Cementing. Refers to application of 
two light coats of 50/50 mixture of 
Nos. 60 and 61 vulcanizing cements, 
each coat being allowed to dry before 
next is applied. Other types of cement 
may be used if specified. 

Gum is uncured rubber stock. Where 
cured stock is to be used, it will be 
so specified. 

Face of de-icer is the exposed side 
when installed. It is the black, con- 
ductive surface. 

Back of de-icer is the side next to the 
wing when installed. 

Stitching is the operation of forcing 
materials together with a metal or 
wood roller, working from center to- 
wards edges to avoid trapping air in 
the joint. 


General Procedure 


_ The repair room should be free 
trom dust and foreign matter. It is 
Important that repair benches be kept 
clean of small objects, chips, buffing 
dust, ete., since these easily adhere to 
the surfaces being worked upon and, 
it they are introduced into the joint, 
will cause failure or weakness. 

_ If the repair is to be vulcanized, a 
‘uirly large area around the repair 
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scrub fairing strips 





wing surface. Fig. 11 (right). Using gasoline or benzol, 
and underside of flaps to remove 
old cement and primer. Too much liquid will harm de-icer. 





Fig. 13. Top photo: After washing with soap and water, place buffing shield around place to be 
repaired and (1) roughen with wire buffer, (2) smooth with emery buffer, (3) clean with ben- 
z0l, (4) remove fabric from patch, and (5) apply No. 1 cement to patch and de-icer. Photo 
above: Then when cement has become tacky (6) apply patch, (7) clean with benzol, after 
allowing 15 min. for drying, and (8) restore surface by brushing on conductive cement. 


must be thoroughly washed and dried 
before commencing vulcanization. 

When routing around an injured 
place have all cement or other con- 
tainers covered to prevent mixture of 
dust with contents. Dirty materials, 
cement, etc., should be discarded. For 
the same reason, both bench and ma- 
terials should be cleansed of dust after 
buffing or routing. 

Completed repairs should be pro- 
tected from dust by covering with 
holland cloth fastened with masking 
tape. Tape should be removed before 
curing. 

Any air blisters, caused by trapped 
air between gum and fabric or other 
surfaces, should be removed by insert- 
ing a hypodermic needle to draw off 
the trapped air. 

Cements should be of a consistency 
to permit application of a thin, even 
coat. If partially set or lumpy, cement 








Fig. 14. Use sheeted de-icer rubber for large 


‘patches with two coats of cement on rough- 


ened surfaces. Lengthwise patches must be 
reinforced with rubberized fabric on under- 
side. Since this fabric stretches only one way, 
line of stretch must be crosswise of de-icer. 


should first be thinned with solvent. 
Repairing should not be attempted 
in temperatures of less than 50 deg. 
F. When humidity is high, if moisture 
forms on freshly washed or cemented 
areas, wipe with a clean cloth slightly 
dampened with washing solvent. 
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Fig. 15. Before resurfacing de-icer, scrub with 
cloth moistened with butyl acetate or iso- 
propyl! acetate. 


When only a small area is being 
repaired, under unfavorable tempera- 
ture or atmospheric conditions, if a 
small canopy is placed over the work, 
with a lighted electric light bulb in- 
side, the added heat may be sufficient 
to permit the repair to be completed. 

Because of the adhesive condition 
of most of the materials used, it is 
essential that hands, benches, and tools 
be kept as clean as possible to prevent 
dirt being included between the joint 
surfaces. 


Making Smail Cold Repairs 


Correct procedure for small surface 
repairs is as follows: 


1. Clean surface around damage with 
soap and water and wipe dry. 

2. Select a patch of correct size. 

3. Place shield of size corresponding 
to patch over surface, exposing area to 
be patched. Hold shield in place dur- 
ing next four operations. 


GR a rr ame 


Fig. 18. In preparing for storage, lay de-icer 
with black outer surface upward. Then tuck 
flaps under and tape all metal parts to pre- 
vent injury to rubber surfaces. 





Fig. 19 (left). When thoroughly dry, roll up with inside dia. 
not less than 5 in. Wing de-icers are to be rolled from connec- 
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Fig. 16. Mask de-icer label, then spray 
smooth coat of conductive cement. Badly worn 
portions may need a second coat. 


4. Rub with cloth soaked in benzol, 
to soften conductive surface. 

5. Roughen surface with wire buffer. 

6. Smooth with emery buffer until 
surface has been removed .003 in. 

7. Clean with benzol and allow to 
dry. 

8. Apply thin coat of No. 1 cement 
and let dry. 

9. Remove fabric backing from patch 
and apply coat of No. 1 cement to 
exposed surface. Keep surface clean 
until dry. Rubber cement, unlike glue, 
should be dry before applying patch. 

10. Stick either center or one edge 
of patch and work remainder down 
from first portion, being careful not 
to trap air in joint. 

11. Roll down patch with metal 
roller. 

12. If edges are not tightly stuck 
down, re-cement and allow to dry. 
Then roll down. 

13. Allow repair to set for 15 min., 
then wipe lightly with benzol to re- 
move excess cement. 

14. Apply coat of Goodrich conduc- 
tive cement to restore conductive sur- 
face. 

If damage cannot be repaired with 
standard patches, repair material can 
be cut to size from sheet rubber or 
rubberized fabric supplied by manu- 
facturer. 


Fig. 17. Wash off wing with cleaning fluid 
after removing all protective covering tapes 
from surface. 


For damage to fabric reinforcement, 
or at right angles to center-line of 
de-icer, or for emergency repairs over 
} in. long, repair as outlined here and 
reintorce with rubberized fabric on 
back. Cementing procedure is the 
same, but two coats are to be used. 
Fabric is applied with stretch at right 
angles to centerline of any de-icer 
equipment. 


Handling Small Punctures 


Small punctures on cells should be 
patched on exposed surface, but when 
cells are cut or torn, reinforcement 
should be first applied on inside before 
outer surface is patched. 

Sponge-filled de-icers are repaired 
in a similar manner, but if rubberized 
fabric is applied to the back, the back 
ply of gum and sponge should be care- 
fully cut out to fit the reinforcement 
exactly. Clean and buff lightly the 
outer exposed surface. Apply two 
coats of No. 1 cement and let dry. 
Then apply rubberized fabric as di- 
rected. Cover entire repair and seal 
exposed edges by cementing a sheet 
of .010 in. cured repair gum over 
whole area. 

The method used in curing vulcan- 
ized repairs will be described in con- 
cluding Part II of this series, Nov. 
AVIATION. 
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tion end, while tail de-icers are rolled from tip. Fig. 20 (right). 
Special de-icer repair tools. They can be made in any shop. 
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Apron Accidents Prevented 
By This Non-Skid Ladder 





© Addition of two small pieces of scrap metal to wheel forks 
of maintenance ladders at Glenn Martin Airport has entirely 
eliminated skidding on concrete surface. Ladder is tilted for 
moving, and non-skid device automatically immobilizes it when 
in working position. 
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Hydraulic Equipment 
Eases Wheel Servicing 


@In this machine, two six-vane brackets, with 
concentric notches for handling brake or wheel 
parts, are forced together by hydraulic cylinder 
when valve is opened by operator. Designed and 
built by S. S. Watkins of PAA’s Miami base, 
unit has eliminated all heavy manual labor in 
wheel and tire servicing, since wheel is replaced 
while tire remains on its dolly. 





RVIATION'’S MAINTENANCE NOTEBOOK 
Padded Rack Carries Plug Gages Safely 


© Old method of storing gages in dry condition is super- 
seded by this wood rack, fitted with felt pad, oil saturated 
Gages are rotated on pad when first placed in rack, afte 
which no further attention is required to protect them against 
rusting. 


















Brake Disks Ground 
In One-Fourth Time 


© Formerly requiring one hour per disk for grinding and 
polishing, operation has been reduced to 15 min. through use 
of machine invented by Grover C. Presnell of Delta’s Altanta 


shops. 
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Carburetor Needle Puller Conserves Delicate Parts | 





@ Puller for Stromberg carburetor automatic mixture con- 
trol needle saves many parts from being injured during | 
removal. Devised by A. G. Beck of Miami ATSC, tool 
consists of two Ye id. semicircular pieces of brass pipe t| 
welded into jaws of pliers, together with small brass plate 
welded to lower jaw for needle to back against. 





























Bandsaw Wheel Scraper 
Permits Continuous Operation Wi 





@ To prevent sponge rubber cuttings from accumulating 
on bandsaw wheels and throwing sawblade out of line, 
A. R. Cole of Douglas Aircraft attached scrapers to clean 
both wheels, thereby saving adjustment and cleaning time 
and eliminating danger of saw breakage. Device permits 
cutting of any adhesive-nature material, which formerly 
required lengthier operation, 

























Easily-Moved Bench 
Carries Tool Boxes 


© Designed to save steps and time, 
this caster-mounted bench, designed 
and made by Glenn Moodie of Sullivant | 
Airport, Columbus, Ohio, features Pit 
shelves for two large steel toolboxes a, 
as well as lock-up cabinet in center Lu 
section for storage of more valuable _ 














tools. Boxes on shelves may be bolted 
down to prevent unauthorized removal. 
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HE GAVE WINGS 
TO THE STEEL BUSINESS 


By EDWARD E. THORP, Assistont Editor, “Aviation” 


Sam Keener finds aircraft a prime business essential, right from 
production on up through sales—and accordingly he believes it's 
putting it “hindside before" to specify air transport only when 
ground transport isn't feasible. Instead, Steelman Keener specifies 
ground transport only when air transport isn't feasible. 
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This 1928 photo shows Wright-engined 
Stinson J5 which H. H. Harris, of Boston, 
loaned to Sam Keener (second from left) 
to stimulate his interest in business use of 
plane. Plane was used long enough to 
demonstrate its commercial value, but fly- 
ing was temporarily abandoned because 
of inadequate airport facilities. Inci- 
dentally, little boy seen in photo, is now 
in U. S. Army and was German prisoner of 
war. 


Sam Keener and Mrs. Keener leaving 
Youngstown Airport in UC-78 Cessna with 
pilot George Cook, formerly of WAL. 
Plane was purchased fo fill business re- 
quirements for speedy transportation. 
(Youngstown Vindicator photo) 
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Cessna UC-78 taxied onto the 
Az at Youngstown Airport 

and the pilot climbed out stiffly. 
“Had a tough ride this time,” he re- 
marked. “I sat on a load of pine pat- 
terns all the way from Pennsylvania. 
Had to take out the seats to get them 
all in.” 

The plane was one of those owned 
by the Salem Engineering Co., whose 
president, Sam Keener, is among the 
country’s most enthusiastic flyers. In 
his opinion—which he can back up 
with 25 yr. of experience as a pilot— 
there are very few fields of business 
where the airplane cannot be made both 
useful and profitable. He points speci- 
fically to the steel industry. 

In the matter of the patterns just 
mentioned, a contract had been signed 
for steel castings, but before these could 
be poured, molds had to made which, 
in turn, waited on the wood patterns. 
These patterns could not be started 
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until drawings had been completed and 
specifications drawn up to guide the 
men who would do the work. 

Under the old ground transport re- 
gime, this would have meant weeks of 
lost time; for the men concerned were 
scattered among widely separated cities, 
But with the fast twin-engine plane, 
things moved quickly. Engineers and 
draftsmen were flown to consult upon 
and approve the paper work, drawings 
traveled to the pattern works in a mat- 
ter of hours, and so the foundry was 
quickly turning out finished castings 
ahead of schedule—even the stepped-up 
wartime schedule. 

Many other such instances can be 
given. Says Sam Keener: “The air- 
plane has been worth so much to this 
business that we have given up com- 
paring its cost or what it is bringing 
in. When design changes have to be 
made, we can fly personnel or draw- 
ings; if one of us must rush off to a 
conference half way across the country, 
we know he can be sure of returning 
on schedule, which is another way of 
saying that we can plan further ahead. 
We once had an emergency call for a 
few hundred pounds of spring steel. 
It had to be in Milwaukee before the 
next shift went to work—or they 
wouldn’t go to work. So we loaded it 
up in my daughter’s Aeronca, and it 
was delivered in time. 

“On another occasion we loaded the 
Cessna down with steel castings and 
delivered them to Champaign and Can- 
ton to keep things going until the 
delayed rail shipments arrived. During 
the winter of "44, whenever transporta- 
tion was disrupted on the ground by 
snowstorms, we loaded up enough steel 
on the planes to prevent plant stoppage 
and flew it through.” 

In 1938, Youngstown Airport was 
purchased for use as a base near 
Keener’s business at Salem. In order 
to make the airport self-supporting, an 
aviation school was started, and char- 
ter service was inaugurated by Keen- 
er’s Youngstown Airways. 

This may. appear at first sight to be 
a complicated method of using airplanes 
in the steel business, but the result was 
a self-supporting airport where the 
planes of the Salem Engineering Co., 
and other affiliated companies, could be 
Serviced and with more airport equip- 
ment afforded than would have been 
available on a small, private field. 

By 1943 the company owned and 
used three twin-engine planes—two 
Cessnas and a Beechcraft, along with 
two Wacos, and five Taylorcraft for 
Use of personnel on shorter flights. 

Wir production cut down: private 
flying to such an extent that Youngs- 
town Airport was disposed of, though 
the Engineering company has still con- 
tinued to keep two planes there and 
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Requiring fully instrumented plane for all-weather flying, Keener purchased this 
C-45 Beechcraft, capable of carrying seven people at 190 mph. for long distances. 


has a mechanic on hand at all times. 
Peace being back, it’s now figured 
expanding business will necessitate use 
of more planes than at any time pre- 
viously. 

As to the type of aircraft required 
for business purposes, Keener believes 
in the 4-passenger twin-engine plane, 
fully equipped with all instruments re- 
quired for flying in any weather. Speed 
should be not less than 175 mph. cruis- 
ing, with plenty of power to spare. His 
idea of a business plane is that it must 
be able to fly at any time or place where 
an airliner can fly, and it should be 


able to do this without undue risk. 

Sam Keener, who has 5,000 hr. to 
his credit, contends that all salesmen 
who have to travel long distances 
should have instrument pilot licenses. 
His opinion is that any progressive 
firm with a large territory to cover 
will find that a course in instrument- 
pilot instruction—for all its salesmen 
and representatives—would be an ex- 
cellent investment. The Salem Engi- 
neering Co. has one salesman with 25- 
yr. flying experience and another who 
has flown since 1933. At present they 
each average 100 hr. monthly. 





Sam Keener (right) and Pilot Ray C. Johnson at 
controls of Salem Engineering Co's Beechcraft. 
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CSA’S RECIPE 
For Flight School Success 


. « « To one level airport, from which all approach obstructions 
have been sliced away, add a good brand of tile drainage. Then 
steam up your basic operations, spice them with special week-day 
business-getters, keep basting with a practical bookkeeping system 
—and always serve to the customers’ taste. 








Pilot's view of tile-drained Carolina Skyways Airport. Office and residence are at center, 
while hangar is at extreme left. Row of cabins at edge of field were used by CAP. Atlantic 
Ocean is seen in distance. Inset: William Scott, president of Carolina Skyways. 


N THE WALL of Bill Scott’s office 
O at Carolina Skyways Airport, 
Charleston, S. C., is a graph 
showing the growth of flight instruc- 
tion time in hours per month... The first 
line—made over a_ year ago—is short, 
representing only 52 hr. But the latest 
line, for last month, not only ran the 
full length of the long sheet but nearly 
completed a second column. The 
month’s total read 465 hr. 
There are several good reasons for 
this 900% growth. First of all, the 
field can be used every hour the 
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weather permits, because it is tile 
drained—really drained. In addition, 
the runways have been so placed that 
all approaches are clear of obstructions, 
permitting their full length to be used. 

But it’s no good having a nice field 
if there’s not much business. Pilots 
have to eat regularly, which means 
that salaries must be paid even at slack 
times. So “matinee flights” at two- 
thirds regular rates, were introduced— 


working on the well-known movie-_ 


show principle that many people will 
attend at otherwise uncustomary hours 

















































if the incentive of a bargain is held 
out to them. As a result, the field is 
busy all day, every fine day. 

Remembering that many small busi. 
nessmen have lost out because they 
failed to keep track of how much 
came in and how much went out, a 
simple checkup system was _ installed 
using a “flight record” for each day, 
on which every expenditure and re. 
ceipt was entered. 

Space at the top of the sheet is for 
entries of fuel meter readings and cash 
on hand. Below this are columns for 
NC number of ship; pilot’s or student’s 
name; time out and in; total flight 
time; whether dual or solo; whether 
paid in cash or charged; amount of 
charges; and finally a checking column 
at the extreme right. At the bottom 
are spaces for night reading of gas 
meter ; gas sold today; total cash today; 
and a line for the checker’s signature, 

A similar sheet is used for keeping 
mechanics’ records. Once a month an 
accountant comes in and posts the 
books from these sheets. By use of 
this simple method, earnings of each 
plane and each department are known 
and the entire operation is adminis 
tered on a businesslike basis. Thus 
if it were discovered that a plane re 
quired more than average servicing 
and repair, it could be eliminated be 
fore the profits of another ship would 
be swallowed up in taking care of it 
This feature alone, states Scott, more 
than pays for the slight added cost of 
bookkeeping. 

The matinee flights built up con. 
siderable business, and the fact that 
one could obtain instruction at prac 
tically any hour during daylight soon 
drew a number of new flight students 
to the field. Consequently, the original 
fleet of two Piper Cubs has grown to 
five. In addition, two Fairchild PT- 
19’s and one Boeing PT-17 have been 
added, keeping five pilots busy most 
of the time. 

And so, student flight time has gone 
up fast, at present reaching nearly 
500 hr. per month. This, coupled with 
more than an average amount of 
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matinee solo time, means: that the a 
planes are as busy as is consisteml a 
with proper allowance for servicing vi 
time. : 
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Portable markers can be handled by one man. 


Working on an active, three-runway 
field which has no control tower neces- 
sitates some means for traffic regula- 
tion. Hence, the marker devices shown 
in the accompanying photo were made 
and found very satisfactory. Two light 
wood frames, one large and one small, 
were covered with old fabric, and 
were fitted, wheelbarrow fashion, with 
handles at one end and small wheels 
at the other, to allow moving by one 
man. The larger marker, painted 
white, is laid parallel with the wind 
along the approach end of the runway 
designated for landing. The smaller 
marker, painted yellow, is placed at 
an angle to the larger one and serves 
to indicate the direction in which the 
air traffic is to turn. 

Easily visible from above, this simple 
equipment has prevented confusion 
among soloing students, many of whom 
have a tendency to become forgetful 
of everything except the ground in 
front of them when coming in. 

Safety, both in dual and solo flying, 
has been stressed with such success 
that no accidents have occurred, though 
the operations record now totals well 
over 200,000 mi. 

With the field situated only a few 
miles from the Atlantic coast, the 
hangar has been framed to weather 
any storm which may arise. Since it 
has successfully withstood hurricanes, 
planes inside are safe at all times, a 
consideration of importance to visiting 
pilots who may land for shelter. 

Where so many students learn to fly, 
there is a good market for personal 
airplanes, so Carolina Skyways is 
agent for Piper and Cessna, selling 
planes to those who have been taught 
to fly. Also, RFC surplus craft have 
been reconditioned for owners. 

Employing the old maxim, “Give 
‘em what they want at a price they 
‘n pay,” Scott has used shrewd sales- 
Manship to promote desire in the 
Prospects—then has kept his equip- 
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Long white one is used to designate both runway for landing and direction of wind; 
shorter section, painted yellow, is placed af side to which traffic is to turn. 


ment constantly available to satisfy 
that desire. Meanwhile he has main- 
tained the health of his thriving busi- 
ness with careful attention to safety 
factors. And with a practical student- 
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CAROLINA SKYWAYS AIRPORT. 
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Hangar is solidly constructed to parry any heavy winds from Atlantic. 


FLIGHT RECORD 


CHARLESTON, S-C- 


and-equipment bookkeeping system, he 
not only has kept his entire operation 
in key trim but has also made sure 
that no hidden inordinate costs will 
sap the strength of his services. 
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Daily work blank for flight records. This sheet, together with another for mechanics’ work, 
also affords complete record of all receipts and expenditures on field. From these sheets, 
accountant makes monthly posting of CSA books. 
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Pleasure bent or business bound 


More people will rely on planes in the 


years ahead than you’d have dared guess You CAN RELY Or LYCOMING! 


a few years back... 


Which means, of course, that more people will learn 
f d 7 7 ili , rm 
to look for and respect aircraft engine dependability Pre-war, at-war, post-war... flying depen dability isthe 
than has ever been the case before . . : ; ; : 
aim of everyone who works at Lycoming. a Pre-war, 
at-war, post-war... performance in the air has proved 
--. and will prove... that you can rely on LYCOMING. 


America’s new household words... 


And this, in its turn, can only mean that the name 
LYCOMING will come very close to being one of flying 





i ot amides 











pone. ett Rota? Finke! 


LYCOMING, MODEL 0-145 
DEVELOPING 65 H.P. AT 2550 RPM. 


LYCOMING 


AIRCRAFT ENGINES . . . 55-300 H. P. 


an 


Lycoming Division 
Avco The Aviation Corporation 
peopuct Dept. D-13, Williamsport, Pa, 





POWERED BY LYCOMING—THE ENGINE WITH A PROVEN PAST AND A SURE FUTURE « 
__ —— . . 
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WAGGING TWEE BASIES 





ITH CLEAR BUSINESS SKIES ahead, 
W civil operators the nation over are 
drafting plans and initiating steps to ex- 
pand their airport services. And pacing 
this broad postwar move, AvIATION has 
likewise expanded its “Tagging the Bases” 
feature—to afford plane and parts makers, 
distributors, operators, and flyers a valu- 
able business-fostering news-check _on 
growing flight, service, and sales activities. 


de, of Congressional Airport, Wash- 
ea D. C., has now acquired new Hyde 
Field, southeast of the capital. 


i illespie, of Nashville’s Gillespie Air- 
-llgge tepegees his airport on Cumberland 
River to the city. Only 24% mi. from Nash- 
ville, with 3,500 ft. runways and 12,000 ft. 
of drainage, this airport is seen as a Civic 
asset. Gillespie will continue to operate at 
McKellar Airport, Jackson, Tenn. 


T. Dexter, of Dexter Skyways, now 
ell Hornell N. Y., Municipal Airport, 
also a flight school at Wellsville Airport, 
plus a light cargo service for local manu- 
facturers. In addition, A & E mechanic 
instruction is being given at Hornell. 


At Twin State Airport, White River Junc- 
tion, Vt., Bugbee Flying Service has in- 
augurated night flying training under 
Chief Pilot ‘‘Chuck’” Stoddard. Battery 
lights are used. 


Haskell A. Beaton, of Charlotte, N. C., has 
erected a new Office building and concrete 
hangar. Runways have been leveled and 
extended 200 ft. He also reports that 
cross-country charter flights are on the 
increase. 


New Dillant Hopkins Airport, at Keene, 
N. H., is being operated by Bowman Fly- 
ing Service as CAA-approved repair sta- 
tion and flight school. Bowman has the 
Piper Cub agency. 


Li. G. Hirst, of Liteplane Air Service, 
Toronto, Can., is developing a field at 
Sudbury, Ont., first of a projected cross- 
country chain. 


Fly Inn, on a farm near Norwalk, Ohio, 
claims to be the first exclusive ‘“‘air stop 
for eating.’”’ A T-shaped private landing 
strip is featured by the dining retreat, and 
Parks and Iva Ernsberger, owners, state 
that as many as eleven customers’ planes 
have been on the field at one time. 


Merger of Byerly Flying Service, Mt. 
Hawley, Ill., and Lee Wagener Flying 
School, Peoria, has been completed, new 
company name being Byerly-Wagener. 
Firm will operate at newly reconditioned 
Mt. Hawley Airport. 


Shawano, Wis., is now operating an air- 
port in connection with resort facilities— 
hotels, cabins, meals, boats, and fishing. 
Field offers 80-octane gas and A & E 
mechanic service. Lake, extending 4 by 7 
mi., is good seaplane landing. 


CAA fields named below can be had by 
communities virtually for the asking, pro- 
vided that adequate landing facilities are 
maintained. In Ala.: Atmore, Gainesville, 
Greenville. Ariz.: Ashfork, Cochise, Deep 
Lake, Holbrook, Main, Red Rock, Salome, 
Seligman, Tonopah, Winona. Ark.: Arka- 
delphia, Brinkley, Luxora. Calif.: Auburn, 
Bagdad, Blue Canyon, Delta, Desert 
Center, Dunsmuir, Newhall, Silver Lake, 
Trona, Truckee, Williams. Colo.: Akron, 


Alvin, Lamar. Conn.: Putnam. Fla.: 
Crestview, Immokalee, Jasper, Titusville. 
Ga.: Alma, Butler, Cochran, Folkston, 


Jackson, MeRae, Siloam. Minn.: Fronte- 
nac, Madison. Miss.: Batesville, Corinth, 


Forest, Rockport, Tylerton, Zieglerville. 
Mo.: Advance, Brookfield, Knoxville, 
Luray, Marshall, Neosho, New Florence, 
Osborne, Tarkio. Mont.: Big Timber, 


Custer, Dell, Dillon, Drummond, Forsyth, 
Geyser, Lavinia, Livingston, Mildred, St. 
Xavier, Superior, Townsend, Whitehall. 
Neob.: Big Spring, Brainard, Hayes Center, 
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Airway Flight Service at Kansas City, 
office for line service in bad weather, 


Overton, Sidney. Nev.: Buffalo Valley, 
Fernley, Gabbs Valley, Humboldt, Mor- 
mon, Mesa, Ventosa, Wells, Winnemucca. 
Tenn.: Crossville, Gallatin, Graham, Jacks 
Creek, Manchester, Morristown, Smith- 
ville, Whiteville. Tex.: Adrian, Arlie, 
Austwell, Delaware Springs, Dryden, 
Hammond, Harpersville, Hawkins, Hud- 
speth, Navasota, Pampa, Parker, Pawnee, 
Raymondsville, Salt Flat, San Marcos, 
Simms, Temple, Twitty, Vernon, West- 
brook, Wills Point, Yoakum. Utah: En- 
terprise, Fairfield, Grantsville, Knolls, 
Lucin, Milford, Promontory Point. Va.: 
Chilhowie, Gordonsville, Lively, Milford, 
Pulaski. Wash.: Easton, Harrington, 
LaCrosse, Toledo. W. Va.: Petersburg, 
Sutton. Wis.: Brodhead, LaCrosse, Lone 
Rock. Wyo.: Buffalo, Douglas, Ft. 
Bridger, Kemmerer, Knight, Pine Bluffs, 
Sinclair, Sussex, Wamsutter. 


And following CAA fields have now been 
reconverted to county or municipal use. 


Ala.: Clanton, Tuscaloosa. Colo.: Ft, 
Collins. TJll.: Joliet, Rockford. Ind.: 
Huntingburg. Minn.: Willmar. Mo.: 
Kirksville. Neb.: Chadron. Nev.: Battle 
Mt. N. Y.: Glens Falls. N. D.: Valley 
Citv. Ohio: Newark. Okla.: Ardmore. 


Pa.: Black Moshannon, Cove Valley, Lan- 


Mo., Municipal Airport, has built nose hangar onto end of 
Here, Luscombe craft shows how handy facility is employed. 


caster, Mt. Pocono. Tezx.: Kingsville, San 
Benito, Sulphur Springs. Wyo.: Medicine 
Bow, Wheatland. 


At Prosser, Wash., Glen Lamoureaux and 
Ken Davidson, of L & D Flying Service, 
have organized X-C group flights to vari- 
ous airports about 150 mi. distant. 
Round-table discussions are held after 
flights to check on experiences and pilot 
errors. ; 


Boot Hill hh nen. Service, Dodge City, 
Kan., is now under management of Roy 
O. Mahon. Complete flight and repair 
services are offered. 


Otto Aviation announces plans for en- 
larged school facilities at its Lake Sus- 
quehanna, N. J., repair base. 


Dixie Air, Inc., operated by Raymond 
Collins, has leased Hargrove Van De 
Graaf Field, which formerly housed Tus- 
caloosa, Ala., aviation school for women. 


Clinch Flying Service, North Platte, Neb., 
recently celebrated its 7th birthday. Start- 
ing with $100 loan, business now operates 
Class IV field where UAL averages 14 
stops daily. Firm owns 33 Taylorcrafts, 





When Flying Farmers of Oklahoma recently staged a meeting at Stillwater, some 130 pilot-farmers 
dropped into rendezvous field at A & M College. This sky view of gathering demonstrates that 
traffic capacity of smaller airports has by no means been reached. 
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Carpenter Matched Tool Steels are ovail- 


able from conveniently located warehouse 
stocks. See the classified section of your 
telephone directory: 


CARPENTER WAREHOUSES AND pisTRIBUTORS 


Baltimore Detroit Portland, Ore. 
Boston Hartford Providence 
Chicago indianapolis St. Louis 
Cincinnati Los Angeles San Francisco 
Cleveland New York Seattle 

Dayton Philadelphia Worcester, Mass> 


AVIATION. 


October, 





1945 








a 


ur TOOLS & DIES Can Saye 4, 


ow 


$ $ Tooling costs go down when you put this 3-step job analysis plan 
to work. Watch production costs drop as machines and presses stay 
on the job more hours every month. Use these three steps to stop 
the loss from tools that wear too rapidly or fail prematurely. 









Plan tol Performance Betore Tools Are Made 


Now you can spot the way to more wear resistance, greater hardenin 
accuracy or greater toughness in a tool. With the Carpenter Matche 
Set Method you can get tools that reduce costs by staying on the jc 
longer. Put it to work now by using the 167-page Matched To 
Steel Manual. It shows you how to save time, tool steel and money i 
solving over 90% of your tool room problems. The Manual is fré 
to tool steel users in the U. S. A., so for your copy drop us 4 no 
on your company letterhead. 





P take Mis Step to Better Heat Treating Resiufs 



















Proper heat treatment is the second step to better tools that cut costs. 
To get the heat treating results you want, use the ““Matched Tool 
Steel Manual’. It contains the most complete heat treating informa- 
tion available in printed form. And as a special help to your heat 
treaters, we have prepared a handy slide chart that condenses the 
basic heat treating information and puts it in easy-to-use form. Drop 
us a line and let us know how many Carpenter heat treating slide 
charts you will need. 





In the competitive days ahead, costs will have to be cut. But, cos 
skyrocket and output slumps when tools fail prematurely in servi: 
or need too frequent regrinding. So keep a record of the resul 
from each tool set-up and use it as a guide to get more output, low 
costs. And if you want shop help with new tool steel problem 
call your nearby Carpenter representative. He can work with yq i] 
to reduce costs all along the line. 

| | 

| 


THE CARPENTER STEEL COMPANY ° 128 W. Bern St., Reading, P 


MATCHED 333 
TOOL STEELS 
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NAZI JET-BATS 
WHICH NEVER TOOK WING 


By ERWIN J. BULBAN, Editorial Assistant, “Aviation” 


These two- and three-place high performance twin-jet fighter craft 
were designed as Hitler hope for regaining air supremacy. Among 
novel devices planned were use of leading edge flaps and combina- 


tion ailerons and elevators. 





ARROWNESS of the margin by 
N which the Allies held aerial 

supremacy over the Nazis at 
the end of hostilities is only now being 
appreciated. 

Vast amounts of data together with 
aircraft, engines, and armament have 
been uncovered by Technical Air In- 
telligence teams. Many of these new 
air weapons were ready, or nearly 
ready, for production in underground 





Plan of P-60B shows that craft would have 
been similar to P-60A, although former was 
to be slightly larger. Seating and armament 
was also to be same, but engines would have 
been two Heinkel Hirth Oll's rated at 2,860 
Ib. static thrust each. Note placement of 
leading edge flaps. 
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factories. And, given the results of 
their findings thus far, many authori- 
ties have expressed the belief that if 
the war hadn’t ended when it did the 
Nazis soon would have had a good 
chance of stemming the Allied tide, at 
least temporarily. 

Among the radical aircraft designs 
discovered are a series of three fighter 
plane designs on which Gothaer Wag- 
gonfabrik (Gotha) had been busily 











P-60C was designed as a three-seat night 
fighter to be powered by two Heinkel Hirth 
Oll jet units. Equipment was to include a 
large radar scanner which, by necessitating 
extension of nose, would have given space for 
conventional upright seating arrangement. 


engaged, designated the P-60A, P-60B, 
and P-60C. The first of these was to be 
powered by two BMW 003 jet units 
and would carry a crew of two in 
prone positions. Takeoff weight was 
planned at 16,424 lb., wing area at 
503.7 sq. ft., and top speed was esti- 
mated at 593 mph. at 4,375 ft. Landing 
speed would have been about 93 mph. 

Slightly larger, but with a similar 
crew arrangement, the P-60B was to 
be powered by two Heinkel Hirth Oll 
engines. Takeoff weight was to be 
22,046 lb., wing area 587.7 sq. ft., and 
top speed was planned at about 625 
mph. at 3,760 ft. Landing speed was 
calculated at about 95 mph. 

Also powered by two Heinkel Oll’s, 
the P-60C was designed as a three- 
seat night-fighter. Since this craft was 
to be fitted with a 3-ft.-dia. radar scan- 
ner, it was necessary to extend the 
nose and add a cockpit canopy which 
would have permitted the crew to sit 
upright. 

All three craft were to have retract- 
able tricycle landing gear and pressure 
cabins. In addition, a Walter-type 
rocket motor of 4,409 pounds-thrust 
was to have been attached for takeoff 
and climb. 

NACA sections were planned for the 
wings, with the center section to use 
0012.5-0.825-35 airfoils, and with 
outer root panels of 0012-055-50, and 
tip sections of 0010-1.1-30. Maximum 
thickness was to be 40% at the tips, 
but it is reported that this point was 
later moved forward to 30%. Taper 
ratio was to be 0.36. A symmetrical 
profile was decided upon because of its 
high speed characteristics, especially in 
view of moment, and with considera- 
tion for ease of construction. The Ger- 
mans believed that a sharp nose would 
give higher critical Mach numbers, 
especially at high lift coefficients. For 
improvement of control surface charac- 
teristics, maximum thickness was dis- 
tributed from 50% chord at root sec- 
tion to 30% at the tips. Dihedral was 
to be 1 deg. 
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! 
Gotha P-60A was planned as a@ radical new t 
German fighter plane but apparently never | 
got past wind tunnel stages. Power plants | 
were to be two BMW 003 jet units, one 
mounted over craft's center section and one 
underneath. Crew would lie prone in wing's 
center portion. Four Mk. 108 30 mm. cannon 
were to comprise armament. Though shown 
in sketch, vertical directional control ele- ik | 





ments, mounted near wing tips, were to be 
discarded. With a gross weight of 16,424 Ibs., 
estimated top speed was 593 mph. (Sketch 
by author) : 
B, , "| 
be 
its 
in | 
a ik | 
at | 
ti- 
rd A novel feature of the craft’s wing 
aa as to be use of leading edge flaps 
i hich could extend about 135 deg. from 
te ; ; 
YII he airfoil centerline. These flaps were : : y 
* esigned to increase the radius of ailerons), which were to be divided ; 
id urvature of the nose in addition to in- into two sets, inboard and outboard. 
05 reasing camber, thus to slow the sepa- The outer set was intended for use at 
xs ation of flow on the upper airfoil sur- only high speeds, though both sets trol mechanism from the stick. It was 
aces. It is stated that these flaps would could be used at low speeds. The believed that no pilot discomfort would 
. llow favorablé stalling characteristics outer elevons were to be linked di- be experienced using prone positions 
Me t the s point. Another advan- rectly to the pilot’s controls, but the in flights of up to 3 hr. duration. This 
" age: Theré would be no modification immer set would be actuated by a servo- had been tested by DVL, the Ger- 
" in either trim or slope of the moment tab with force exerted on the tab man research laboratories, in a plane 
a urve at the high lift range. only. Thus, the inner elevons would especially built for this purpose. For 
h An interesting mechanism which be allowed to float freely. longer periods it was considered desira- 
it ould have been utilized to take care Outboard elevons were planned as_ ble that two pilots be used. It was 
f aileron control forces in case low  blunt-nosed Frise-type for best possible stated that lack of rearward vision 
- peed lateral stability proved unsatis- effectiveness, hinge moments, and drag would be compensated by the P-60’s 
actory was an automatic device to characteristics. Aerodynamic nose bal- high speed. 
. rtificially produce lateral stability. ance was temporarily set at 26% for From the evidence gathered it ap- | 
t Using a yaw vane indicator, it would the outboard set and 28% for the in- pears that no full scale aircraft of any 
fe e in the form of an‘aileron actuator board. Less balance was desired for the of these types was ever built and flown. ; 
0 cause a rolling movement in the outer, since this set would yield the The P-60C design was entered in 
‘ esired direction. primary portion of the pilot’s action, a German night-fighter competition 
‘ No vertical tail surfaces were to be hence the more linear control feel char- against seven other craft (including 
h fitted to either the P-60A or B, since acteristics were sought. The inner ele- two. tailless types) entered by Arado, 
4 it was believed that the cleanness of von would have a Flettner tab which Blohm & Voss, Dornier, and Focke 
t these designs, together with the ver- could also be used for longitudinal and — Wulf. 
tical fin effect of the engines, would lateral trimming. Previously, Gotha had been working i 
| Zlve satisfactory directional stability. Rearward, exposed placement of the on the Horten Brothers 229, also a fly- 
; However, it was decided that the en- power plants was decided upon so that ing wing. Horten had obtained this 
1 larged nose section and cockpit canopy engine heat would be kept away from contract by going directly to the Ger- 
: on the P-60C would cause turbulence, the wing; critical Mach number would man Air Ministry. However, since the / 
: therefore vertical fins and rudders be increased by placing the engines to firm did not have sufficient production | i 














were designed to be fitted on the wings 
between the control surfaces. These 
were to be set in from the tips so that 
the fins could be used to straighten out 
the cross-flow on the rear section of 
the swept-back wings. This location 
would also have less effect on damping 
roll and so allow greater rolling speeds. 

Control surfaces would consist of 
elevons (combination elevators and 
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the rear; drag would be lower than 
that of buried engines, since leading 
edge ducts would disturb the flow over 
that portion of the wing; and external 
mounting would favor maintenance. 
Cockpit layout of the P-60C was to 
have been of conventional design. 
However, the P-60A and B were to 
have hanging rudder pedals and stick, 
plus a control to separate the tab con- 
















































facilities, the Ministry ordered Gotha 
to proceed with the design. Gotha 
built the 229 V-4 (V means versuchs, 
or experimental), also a center section 
for the V-5, as well as starting con- 
struction of the V-6 and making de- 
tailed plans- for the V-7 and V-8. Little 
data is as yet available on these craft. 
The only 229 to be flown crashed on 
its second flight, 
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PEUING BQUUPMIENT 





REPUBLIC RAINBOW 
New Global-Transport Bid 


New 400-mph.-plus 40-seat craft planned as de luxe carrier for long 
range operations. Interesting feature of high-powered transport 
is provision of jet-assist boosters to add 800 hp. 





Artist's conception of Republic Rainbow depicts craft in flight at high altitude. Vapor trails 
behind each engine are effect of jet exhaust boosters, each of which will add an estimated 
200 hp. per engine. Top speed is calculated at over 400 mph., and craft is to operate at about 
40,000 #t. 
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AMED THE RAINBOW, a new 40.8 Eight 

| \ mph.-plus transport, slated t jor k 

carry 40 passengers is now un. jn. fo 

der development by Republic Aviation carrie 

at Farmingdale, L. I., N. Y. One of the gal., 

craft’s features will be boosters which matec 

fitted to each of the four 3,000-hp-— are a 

plus P&W Wasp Major R-4360 en-§ 175 n 

gines, are to add a total of 800 hp§ landir 

through jet assist. Four-blade propel-§ culate 
lers will be used. 

A crew of seven is planned, and it F 
is stated in addition to pasengers the A 
Rainbow will carry 1,600 Ib. of bag-& alumi 
gage and 1,700 lb. of cargo. Landing being 
gear is to be of the fully retractable wood. 
tricycle type, with dual wheels feaff mold 
tured in the nose gear. maint 

A luxurious noise-proof pressure maple 
cabin has been planned for long dis ajco a 
tance traveling at high altitudes. If% ay 
is to contain complete dining facilities jamin: 
a lounge, a bar, plane-to-shore tele. Lin. 
phones, motion picture facilities, and made 
fluorescent lighting. Also, there is tf ence. 
be thermostatic control of the craft pop, 
interior. — by 8 i 

Clean lines of the oval-shaped fuse- Spe 
lage will be topped by a single fin andy, 4 ;, 
rudder. One passenger entrance will be up bill 


located on the right side near the 
wing’s leading edge and another is to 
be placed on the left side behind the 
wing. 

A measure of the new craft’s esti- 
mated performance may be gathered 
from schedules compiled by the com- 
pany: N.Y.C.-London or the Cor- 
tinent in 9 to 94 hr., N.Y.C.-Mexico 
City in 5 hr., San Francisco-Honolulu 
in 64 hr., and from the West Coast to 
the Orient in 15to l6hr. 








Cutaway drawing of proposed Rainbow 
transport shows interior seating arrange- 
ment for passengers and also cockpit lay- 
out. Between two cabins may be noted 
cocktail lounge, which is to seat eight. It 
is stated that pressurized sound-proot cabin 
will also contain facilities for showing 
motion pictures, air-to-ground telephones, 
and complete dining accommodations. 
Note long-span split-edge flaps and short 
ailerons. 
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FLYING BQUIPMENY 





PARTICULARLY INTERESTING air- 
A craft development—because of 

its all-wood construction and 
great size—the Howard Hughes H-4 
(formerly known as the Hercules) 200- 
tons-plus cargo flying boat is now in 
the final stages of completion at Culver 
City, Calif. 

When assembled, the giant craft will 
span 320 ft., and the hull will be 220 
ft. long, 30 ft. high, and 25 ft. wide. 
Eight 3,000-hp.-plus P&W Wasp Ma- 
jor R-4360 engines will turn 17 ft. 2 
in. four-blade propellers. Fuel will be 
carried in 14 tanks, each holding 1,000 
gal, about 42 tons of gasoline. Esti- 
mated performance figures for the H-4 
are a 218 mph. top speed at sea level, 
175 mph. cruising speed, and 78 mph. 
landing speed. Takeoff distance is cal- 
culated at 5,500 ft. 


Factors of Wood Construction 


A critical shortage of dural and 
aluminum at the time the contract was 
being negotiated decided the use of 
wood. Utilizing the Fairchild Dura- 
mold lamination process, birch is 
mainly used, although spruce, poplar, 
maple, and some balsa for fairings, 
also are employed. 

All birch parts are built up from glue- 
laminated veneers, varying from #z to 
4 in. thick. Great length of most parts 
made it necessary to scarf ends of 
veneers together before lamination. 
Birch billets for wing spars are 6 in. 
by 8 in. by 90 ft. 

Special scarfing cutters and presses 
had to be designed and built. In laying 
up billets, veneers were scarfed together 


Mammoth Hughes H-4 
Nears Takeoff Line 


First structural details on what is slated to be worid's largest 
all-wood fiying boat freighter. In addition to solving craft's unique 
construction problems, company's engineers have at same time 
introduced several innovations in control systems. 





selectively so that glue lines of exces- 
sive thicknesses would not culminate 
because of variations of thickness in 
adjoining veneers. All wood was pre- 
conditioned before use, then gluing was 
done in buildings where a constant 
humidity and temperature of between 
72 and 80 deg. was maintained, 


Glues Used 


Three different types of resin glues 
are used. Plywood is bonded with a 
phenol formaldehyde resin, cured by 
heating to 300 deg. F. Laminate mem- 
bers, such as spar caps, stringers, lon- 
gerons, and stiffeners, are built up of 
veneers using urea formaldehyde resin 
that cures at 70 deg. F. or over. This 
resin is also used in most of the as- 
sembly work. 

Medium temperature resorcinal for- 
maldehyde type resin became available 
only after the project was well started. 


It has been used in making joints in 
the hull skin. Coloring was added to 
identify the types of glue after use. 


Hull Structure 


Skin bulkheads and frames are of 
birch, while stringers are of composite 
birch and spruce design. The upper 
longeron is a piece of spruce 10 by 10 
in. by almost 100 ft. long. The cargo 
floor is designed to carry loads of 125 
Ib. per sq. ft. The craft’s bottom skin 
is 4 in, thick. 

Below the cargo deck, the hull is 
divided into 18 watertight compart- 
ments, so designed that even if two- 
thirds of these were flooded the plane 
would still stay afloat. Main fuel tanks 
are housed in these compartments. 

Glue pressure for applying the skin 
was obtained by using thousands of 
small nails which were removed after 


(Turn to page 248) 


Nearly finished hull of giant Hughes H-4 is seen under construction in jigs. Gap in center is where 
320 ft. span wing will be set, and placement of pilots’ cabin may be noted near nose. Hangar, 
It covers approximately eight acres. 


especially built for project, is 








also all wood. 
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FLYING EQUIPMENT 





Radical Hull Design 
Tried Out In Blackburn B-20 


How this novel military design served to test retractable hull for 
better flying boat takeoff and flight performance. Stated objectives 
of craft were to combine proper angles of incidence for takeoff 
with maximum streamlining while airborne. 


cone 
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Here is Blackburn's B-20 experimental retractable hull flying boat mounted on beaching gear, 


with outer wing floats in retracted position. 


Lower hull retracted upward to fit flush with 


upper fuselage after takeoff. Powered by two 1,720-hp. R-R Vultures, estimated top speed, 


without guns, was 322 mph. 


N INTERESTING FLYING BOAT de- 
Averronen was carried out by 

Blackburn Aircraft, Ltd., early in 
1940. Designated the B-20, 35,000-Ib. 
craft was built and flown incorporating 
a retractable planing bottom through 
utilization of a patent by Maj. J. D. 
Rennie, the company’s chief designer. 
Full details of the scheme are given 
in patent No. 433,925. 

One of the problems facing the 
flying boat designer is provision of 
sufficient clearance for the propellers 
above the water, especially in the case 
of the monoplane where the engines 
are mounted in or on the wings. A 
second difficulty lies in the conflicting 
requirements for angle of incidence 
and correct streamlining between con- 
ditions of takeoff and level flight. Dur- 
ing takeoff, the wing has to be set at a 
relatively high angle of incidence. It 
is clear that the inclination at which 
the wing is normally set on the hull in 
order to achieve this clearance depends 
on the running angle of floats or hull. 
For level flight, however, a much 
smaller angle of incidence is required, 
and consequently the seaplane often 
assumes an attitude which gives higher 
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drag than its form would otherwise 
have, and much higher than for a com- 
parative landplane. 

In Maj. Rennie’s patent, the planing 
bottom of the hull was to be separated 
from the upper portion by means of 
links, which were so proportioned that 
in the lowered position the hull and 
wings were at the best angle for take- 
offs, while in the retracted position the 
planing bottom fitted snugly to the hull 
and gave the whole a good streamline 
form. 

Of all-metal construction, the Black- 
burn B-20 was powered by two Rolls- 
Royce Vultures of 1,720 hp. The hull 





Specifications and Data 


Span (wing floats retracted)....... 82 ft. 
RAMMING dsb vera athince 264s ob oth ee ote OR 69 ft. 8 in. 

Height (on beaching gear, hull 
ee eee err ere oa 
oo ee ee a arene 1,066 sq. ft. 
Cte ERE ODED ¢ 6 6 404s bie ena 17 ft. 6 in. 
RI. TRIS C6 0) 505 8% 0b 0-0 dae ERS 6.3 
. S.C a 32.8 lb./sq. ft. 
ie et. he ne 10.2 lb./hp. 
CINE og bs coc Os Sach ewee us 976 gal. 
AICORM: TRGMINL 6 0 oh Fk San CV RES 35,000 Ib. 
Top speed (without armament). .322 mph. 
Top speed (with armament)..... 306 mph. 
Range (with armament)........ 1,500 mi. 
ea ee ere Cee Four 
Power....2 R-R Vultures at 1,720 hp. ea. 
Propellers....... 3-blade DH Hydromatic, 
186 in. dia. 


















































was built throughout of aluminum. 
alloy, following normal stressed-skin 
construction, with transverse frames 
and longitudinal stringers, to which the 
skin was riveted. The tranverse frames 
were built up with plate webs and 
angle flanges of rolled or drawn sec- 
tion riveted to the webs. Bulkheads 
were built up from plate with extruded 
stiffeners. 
The deck and side stringers of the 
portion of the hull forward of the 
break, and all the tail stringers, were 
continuous, the frames being slotted to 
receive them. Stringers were shallow 
bulb angle extrusions. Floor stringers 
of the portion forward of the break 
were intercostal and were attached to 
the frames by angle lugs on the web 
and diamond plates on the flanges. Skin 
covering of the hull and pontoon was 
flush riveted externally, and all joints 
were made so as to give a smooth 
finish. 
Pontoon structure was similar to that 
of the hull, the deck and side stringers 
being continous and of the same section 
as used in the hull. The bottom string- 
ers were intercostal and were of the 
same depth as the frames. They were 
built up with plate webs and extruded 
angle flanges. While dimpling was 
used in the upper hull riveting, no 
dimpling of the skin of the pontoon was 
done, since the plates were thick 
enough to take the countersink neces- 
sary for the rivet heads. 
The pontoon was sub-divided into 
five separate watertight compartments 
by plate bulkheads, each compartment 
being reached from a deck hatch. Fuel 
tanks were set in the midship compart- 
ment, and large detachable covers al- 
lowed removal of the tanks. Bilge con- 
nections were provided for each com- 
partment. 
Wing tip floats were built similarly 
to the main hull. Each float was 
divided into four watertight compart- 
ments, each with a detachable covert 
for repair or cleaning accessibility. } 
The floats were carried on hinge arms 
of box girder section built up from 
alloy, with stainless steel fittings. 
Wings were built on three spars. In 
(Turn to page 243) 
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—the plane that delivered the atomic bomb to Hiro- 
shima and to Nagasaki, struck the last blows of war, 
speeded final victory. 


Prophetically, Boeing had this to say 
about the Superfortress months ago, 
‘“Half-again as large as the big Flying 
Fortress, the Superfortress. is the first 
airplane combining great size, great 
range, and load-carrying capacity with 
the speed of a pursuit ship. It carries a 
heavier bomb, load farther, faster and 
higher than any airplane the world has 


Listen to “Science Looks Forward’’—new series 
of talks by the great scientists of America— 
on the Philharmonic-Symphony Program. CBS 
network, Sunday afternoon, 3:00 to 4:30 E.W.T. 


UNITED STATES 





ever known. Upon the Superfortress 
rests in large part the hope of early 
victory in the Pacific.’’ 

From the Superfortress and the Fly- 
ing Fortress before it, from a long line 
of Boeing aircraft for peace and war, 
stemmed. the engineering advances 
which lead Boeing on to the super- 
airliners of tomorrow. 














The Boeing Stratocruiser is a flying airplane 
which has been tested and proved. The ‘“‘bugs’’ 
have been eliminated through exhaustive tests 
and as a result of B-29 and B-17 combat experi- 
ence. After the C-97 flew across the continent 
faster than had any other aircraft regardless of 
type or size, it landed in Washington without 
requiring maintenance attention for a single 
mechanical part. 








Through nearly three decades, Boeing has con- 
sistently pioneered significant aeronautical ad- 
vancements. Boeing developed and produced 
such outstanding four-engine aircraft as the Fly- 
ing Fortress, the transocean Clipper and the 
Stratoliner. This background enabled Boeing to 
produce the Superfortress, the C-97—and now the 
Stratocruiser, a postwar airliner that will have 
a great effect on peacetime air transportation. 





—a short range, medium range and long range airplane 
all incorporated in one efficient basic design...a new 
concept of luxury travel. 


RUBBER COMPANY  rockcreiuen center - New YorK 20, W.¥. 





OPERATING EFFICIENCY... experience drawn 
from Boeing’s long history of transport and 
bomber engineering has made the Stratocruiser 
a pioneer in operating efficiency. 


U.S. ROYAL AIRPLANE TIRES ... whether for 
the Superfortress as pictured here, or for the, 
super-airliner of the peacetime skyways, U.S. 
Royal Airplane Tires are ready now to cushion 
their landing wheels, tail wheels, nose wheels. 


— 


PASSENGER COMFORT... is expressed in terms 
of roomier, adjustable seats, reduced vibration 
levels, altitude air conditioning and many other 
advanced improvements. 


U=159 4400 


With bodies of nylon, pioneered for the Aviation 
Industry by United States Rubber Company, 
these lighter, stronger, safer U.S. Royal Air- 
plane Tires, like the Stratocruiser itself, are 
designed for deluxe air travel. 


1230 SIXTH AVENUE * ROCKEFELLER CENTER - NEW YORK 20, N. 
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BEATING THE FIRE HAZARD’ 


HILE THE VULNERABILITY of 
W aircraft and aircraft materials 

to fire is one of the most uni- 
versally recognized considerations in 
the design, modification, and operation 
of airplanes, it is often one of the least 
appreciated, 

Since aircraft fires can occur under 
a broad range of conditions and spread 
so fast, a thorough understanding of 
the principles of both fire protection 
and extinguishing are essential so that 
the potential hazards may be avoided. 

Burning may be defined as fast oxi- 
dation. Contrary to widespread belief, 
however, no combustible material ever 
burns as a liquid or solid. Instead, it 
is the material’s volatile ingredients in 
the form of inflammable vapors which 
actually unite with oxygen. Close ex- 
amination of a blazing puddle of oil, 
for example, will reveal that the liquid 
itself is not afire, but that the vapors 
from the surface have reached their ig- 
nition temperature and are burning. 
Heat is usually required to cause these 
vapors to be emitted in sufficient con- 
centrations, and additional heat is al- 
ways required to bring their tempera- 
tures up to the ignition point. It is 
this heat that is known as the source 
of ignition. 

There are two pertinent temperature 
characteristics of materials which are 
indications of their ability to burn: 
(a) The flashpoint, which is the tem- 
perature of the material at which vola- 
tile vapors will momentarily flash if 
ignited by a fame; and (b) the igni- 
tion temperature, which is the tempera- 
ture of the material at which the vapors 
will continue to burn when ignited by 
the flame. 

These two temperatures are gener- 
ally consistent for most materials and 
easily determined by standard proce- 
dures. It will be noted that the temper- 
atures are by definition that of the 
material and not of the vapors. 

The term combustible is usually used 
to define a material which will ignite 
in its normal state and continue to burn 
after the ignition source is removed, 





* Based on material from the authors’ 
forthcoming book, Airline Engineering, to 
= published by the McGraw-Hill Book 
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By DIXON SPEAS, Assistant to Vice-President, Engineering, and 
MARVIN WHITLOCK, Chief Aircraft Engineer, American Airlines 


Here are basic principles needing universal understanding to pro- 
mote safety in aircraft operation—safety which must start with 
initial design and continue through modification and operation. 





and the most important combustibles in 
aircraft can be classified either as li- 
quids or solids. 

Liquids: This classification includes 
gasoline, alcohol (de-icing), lubricat- 
ing oil, and hydraulic fluid. All are 
volatile fluids and ignition of their 
vapors is a complicated function of the 


chemical composition of the fluid, the 
concentration of their vapors in the 
air, temperature and duration of the 
ignition source and, to some degree, the 
ionization condition of the mixture. 
None of these variables is mathemati- 
cally determinate and therefore all 
available data are conservative inter- 





Phantom view of nacelle fire-fighting system, showing installation of CO., 
bottles, also lines leading forward to engine to give complete coverage. 

















TABLE !—Approximate Characteristics of Liquids 


Flash Point 


Material (Deg. F.) 
Re eee eee 40-50 
SE ee 55-65 
Lubricating oil.............. 375-550 
Hydraulic fluid. ............. 235-290 


(Mineral oil) 


* 4.9-21.0% by weight (approx.) 


Ignition Temp. Explosive Range 


(Deg. F.) (Percent by Vol.) 
60-70 1.4-6.0* 
70-80 

426-620 

255-330 





pretations of tests conducted under a 
wide variety of methods and conditions. 

Vaporization of a combustible must 
precede ignition and the vapor con- 
centrations in the air must lie between 
certain limits before ignition will occur. 
In the case of most aircraft fluids these 
limits are quite broad, and they are 
of interest only insofar as practical 
problems are concerned. The initial 
boiling point as well as the vapor pres- 
sure of the liquid determines the ease 
of formation of this air-vapor mixture, 
and the flash point gives a rough meas- 
ure of the temperature required to sus- 
tain combustion. 

Efforts have been made to render 
the vapor in aircraft fuel tanks non- 
combustible as is done in some indus- 
trial installations. This is accomplished 
by introducing an inert gas in the air 
space, or by decreasing the rate of 
vapor formation by pressurization, or 
by use of fuel having low vapor pres- 
sure. These methods have not been 
successful because of the likelihood of 
converting what is normally a mixture 
too rich to burn to one that is highly 
combustible. There are also other prob- 
lems involved, such as hard engine 
starting with low volatility fuels and 
the possibility of tank rupture when 
using pressure. Pertinent characteris- 
tics of the common combustible liquids 
are shown in Table I. 

These data represent an average of 
the type of each liquid currently being 
used. It is noted that gasoline and 


alcohol are by far the most volatile 
of these liquids. For this reason, and 
due to the high ignition temperature, 
these materials are not likely to be 
ignited by contact with a hot surface 
if in open air because proper concen- 
trations cannot be obtained. Théy are 


more likely to be ignited by a spark or 
open flame under similar conditions 
due to the higher temperature of the 
ignition source. Oils are less volatile 
and, although they have a higher igni- 
tion temperature, are likely to be ig- 
nited by a hot surface even in open air. 
Hence oil is an equal if not greater fire 
hazard than gasoline, particularly in 
respect to the power plant. Oil fumes 
are difficult to ignite by spark and, 
generally speaking, are less apt to ex- 
plode than gasoline vapors, due to the 
lower heat content of the liquid. 

Solids: This classification includes 
fabrics, woods, electrical insulation, 
thermal insulation, soundproofing ma- 
terial, and plastics. 

The majority of fabrics used in air- 
craft may be divided into the following 
groups: 


1. Wool—used in rugs, blankets, up- 
holstery. 

2. Mohair—used in kickpads, drapes, 
| 

3. Cotton—used in sheeting, protec- 
tive boots, lining, seat padding, cur- 
tains, and control surface covering. 

4. Rayon—usually mixed with cot- 
ton and used for drapes, curtains, etc. 


Wool and mohair (Angora-goat 
hair) are fibers of animal origin and 
when subjected to decomposition from 
heat, liberate non-flammable _ nitro- 
geneous gases. Therefore, these mate- 
rials will smoulder but are not likely 
to burst into flame. Rayon and cotton, 
fibers of vegetable origin and com- 
posed mostly of cellulose, are readily 
combustive and have a strong tendency 
to smoulder, even with a minimum of 
oxygen. Sen 

Wood is cemmonly used for minor 
non-structural installations, for passen- 
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ger compartment partitions and floor- 
boards, and when used for those pur- 
poses, is not likely to be ignited except 
by direct contact with flame. How- 
ever, it is a treacherous fire hazard 
because it can change its state, without 
noticeable burning, to one which has a 
much lower ignition temperature. A 
piece of wood subjected to heat will 
char and the charred wood will, under 
certain conditions, ignite at an ignition 
temperature of less than 225 deg. F. 
as compared to 750 deg. F. for the 
natural wood. 

The majority of aircraft electrical 
equipment operates at low voltage and 
the electrical insulation requirements 
for wiring are met by use of a hard 
spun fabric or glass braid woven over 
a fabric tape. The fabric is treated 
with a fire-resistant flexible coating 
similar in appearance to a lacquer or 
shellac. The combination is not fire- 
proof, but it is “fire resistant,” having 
an Army-Navy Specification maximum 
limit on flame travel of 3 in. per min. It 
must withstand 240 deg. F. without 
igniting or charring. 

The thermal insulating and sound- 
proofing materials in current use are 
composed of either imitation fibers, 











such as spun glass, cellulose fibers as 
in cotton, Kapok (fibers from a pod 
growing on a ceiba tree), or paper. 
The spun glass material is incombr - 
tible, but the other materials are readily 
flammable. Some wool is used for these 
purposes and as previously explained 
is naturally fire resistant. 

Innumerable synthetic materials 
which might be called plastics are be- 
ing introduced into aircraft use. The 
most common trade names of the non- 
transparent plastics are Bakelite, Mi- 
carta, and Formica, none of which sup- 
port combustion. The most common 
transparent materials are known as 
Plastacele (cellulose acetate), Plexi- 
glas (acrylic acid), Lucite (meth- 
aerylic acid), and Pyrolin (non-explo- 
sive nitrocellulose and camphor). 
Plastacele, Plexiglas, and Lucite burn 
very slowly when a lighted match is 
held to them. 

The majority of the fabric materials 
mentioned above respond to what is 
known as a “flameproofing” process. 
This treatment does not render the 
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materials non-combustible, fireproof, or 
fully resistant to charring and decom- 
position, but it will make the material 
resistant to ignition by a_ relatively 
small flame or source of heat and will 
prevent continuous flaming after re- 
moval of the source of ignition. In this 
process, chemicals are deposited in or 
on the fabric by spraying or immer- 
sion; and the chemicals, as selected, 
provide the flameproofing in one or 
more of the following ways: 

1. In the presence of heat, non-flam- 
mable gases are given off by the chem- 
icals, diluting the flammable gases from 
the decomposing material. This serves 
to check oxidation, accordingly curb- 
ing the risk of continuous flaming. 
| 2. By producing a glaze over the 
fiber surface, the chemicals cut the sup- 
ply of oxygen. 

3. The fabric is protected by being 
loaded with a non-combustible sub- 
stance. 

Method 1 is most commonly em- 
ployed and should be repeated periodi- 
cally on all non-woolen fabrics in the 
airplane. 











Source of Ignition 


The term “ignition” usually implies 
an open flame in contact with the 
combustible material. However, in the 
true sense, ignition is the means by 
which some part of the combustible is 
raised to its ignition temperature. The 
sources of this means for raising the 
temperature of materials in aircraft 
may be conveniently classified as fol- 
lows: 


1. Hot surface: Hot metal surfaces, 
when in open air, present very little 
hazard relative to liquids, for tests 
have indicated very little likelihood of 
even lubricating oil and gasoline ignit- 
ing under such conditions. However, 
hot surfaces in combination with con- 
fined volumes of air and vapors or in 
surface contact with a combustible ma- 
terial present a most dangerous source 
of ignition. Also re-ignition is likely 
to occur from such sources because the 
rate of cooling after extinguishment is 
usually slow due to the enclosure in- 
hibiting convection of the heat. 

Most likely source of such ignition is 
the engine exhaust system, which is 


usually enclosed to some degree. It 
reaches a temperature of 1,000-1,200 
deg. F. in flight and may reach 1,300- 
1,500 deg. F. immediately after stop- 
ping of the engine. Overheated wiring 
and electrical units are another source 
of “hot surface” ignition. Friction 
heat, from such sources as bearings 
which are deficient in lubrication, can 
easily reach temperatures within the 
hazard range. 

2. Electrical Discharges: Such dis- 
charges in the form of sparks or arcs 
may emanate from a number of sources, 
such as motors, relays, switches, elec- 
trical shorts, static discharges, light- 
ning strikes, and ferrous metal con- 
tacts. As a source of ignition, sparks 
and arcs are similar, and they have to 
exist for sufficient time to raise the 
temperature of a portion of the com- 
bustible to its ignition point. This time 
element is recognizable in the case of 
solids, whereas in the case of gases 
the time is so short that the ignition 





may be considered as being instantane- 
ous on the occurrence of a single 
spark. 

The terms “lightning” and “static 
discharge” (synonymous in principle) 
are generally applied to a visible arc 
trailing to or from the airplane. This 
arc is apt to occur as the plane nears 
an oppositely charged cloud; as it 
passes between two oppositely charged 
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clouds; or if it is in the direct path 
of a discharge between the ground and 
a cloud. 

The charge on the airplane can be 
induced by friction with particles in 
the air, such as dust, rain, and snow; 
or the airplane may be acting as a con- 
ductor of charges during one of the 
above-mentioned conditions. In either 
case, the charges being of one polarity 
resist each other and seek the perim- 
eter, causing the outer shell of an inte- 
grally bonded metal airplane to be the 
only portion that is electrically charged. 

Therefore, damage is usually con- 
fined to a small hole burned in the 
skin at the point of release of the 
charge. A slight hazard is introduced 
if combustible materials are present at 
that point, but usually the slipstream is 
sufficient to cool the material below the 
ignition temperature. 

The more dangerous electrical dis- 
charge is the type frequently occurring 
between a gasoline hose nozle and a 
fuel tank while fueling. Friction from 
the fuel passing through the nozzle in- 
troduces a static charge and, if opposite 
to the nearby structure, a spark is 
likely to occur. For that reason, it is 
necessary for the hose to be a conduc- 
tor and for the ship and fueling unit to 
be connected electrically and in a safe 
place before fueling begins, 

3. Open Flames: These are a very 
versatile source of ignition and are 
capable of igniting all the combustibles 
found in aircraft, over a wide range of 
conditions. Cracks and other failures 
of the exhaust system are a prolific 
source of flames. The exhaust tailpipe 
emits flame under certain engine oper- 
ating conditions. Flame exists in the 
gasoline type heating system and also 
is present due to the use of matches and 
cigarette lighters by the crew and pas- 
sengers. 





4+. Spontaneous Combustion (auto- 
geneous ignition) : The heat required to 
raise the temperature of a combustible 
to its ignition temperature need not 
necessarily be furnished by an external 
source such as a hot surface, flame, or 
spark. It may be produced by the heat 
of slow oxidation. The laws of thermo- 
chemistry state that every chemical re- 
action is accompanied by a definite 
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change in heat content and that most 
reactions evolve heat. The combination 
of oxygen with oil produces heat of 
high calorific value and, if confined, 
may be sufficient to raise the tempera- 
ture to the ignition point of any sur- 
rounding combustibles. 


Fire Detection 


One of the prime requisites of suc- 
cessful fire extinguishment with a lim- 
ited amount of extinguishing agent is 
early application of the agent. This 
obviously concerns the relation between 
the amount of heat to be absorbed to 
that of the effective specific heat of the 
amount of extinguishing agent avail- 
able or the ability of the extinguishing 
agent to reduce the oxygen content 
below where it will support combustion. 

While there are few thoroughly sat- 
isfactory fire detectors currently avail- 
able for aircraft, there are a number of 
principles being explored for use as air- 
craft fire detecting devices. 

The two main classifications of de- 
tectors would be: (a) The unit detec- 
tor, a mechanism capable of detecting a 
flame at or near its particular location; 
and (b) the continuous detector, a form 
of conduit or wire capable of detecting 
a flame anywhere along its length. 

Of the unit detector class, the three 
most common principles employed are 
represented .in the flame, metal expan- 
sion, and thermocouple types. 

The flame type detector is a spring 
loaded switch held open by two or 
more combustible threads, and the unit 
is so constructed as to protect the 
threads from mechanical damage with- 
out shielding them from flame. With 
proper selection of thread material, this 
type is relatively large and must be lo- 
cated in the path of the flame (as de- 
termined by smoke flow tests). 

The metal expansion detector works 
on the principle of direct or differential 
expansion of metals due to increases 
of temperature. Conventional types in- 
corporate a convex metal disk (fixed 
on the periphery) which “oil cans” 
under a temperature change to make 
contact at the center. Other indicators 


of this type use bimetallic strips which 
deflect under temperature changes. 
Most designs are insensitive to small 
flames and require envelopment in 
flame for rapid indication. However, 
they are compact and reasonably im- 
mune from mechanical damage. 

The thermocouple detector consists 
of a hot- and cold-junction thermo- 


couple unit connected in series. The — &* 
hot junction is exposed to the flame Co 
and the cold junction is shielded from bri 
the flame but exposed to the ambient me 
temperature. This type operates on a : 

rate-of-temperature-rise principle and ss 


the current produced is used to oper- | 
ate a relay for purposes of indication, ge 
Its unit provides a rapid rate of indi- 
cation and is reasonably compact and 
immune to mechanical damage. an 


Of the continuous class of detectors, — 
é . lak 
the most common are the fusible alloy f 
and ionization types. The-fusible alloy “i 
types are usually in the form of a th 
wire or conduit which incorporates ei 
parallel electrical conductors together A 
with a fusible alloy of an electrically oh 
conductive material. The assembly is 
so constructed that the fusible alloy in 7 
its normal state is separated from at al 
least one of the conductors, but when gc 
heated will flow and contact both con- vt 
ductors, thereby making electrical con- al 


tact. fo 
The temperature setting of the indi- 





cator is determined by selecting an Y 
e pi 
alloy having a melting point at the de- pa 
sired temperature and by carefully te 
controlling the alloy. This type has the ad 
advantage of being able to indicate a ” 
fire anywhere along its length, but it is 
inclined to have low indication rate * 
since heat must penetrate the materials u 
before fusing takes pJace. - 
The ionization indicator consists of e 
two parallel electrical conductors, usu- p 
ally a wire and a metal surface, with re 
an electrical field imposed between the i 
two. The air separating the two con- t 
ductors is normally not a conductor. 
However, in the presence of flame, the 2 
tendency is for the neutral gas mole- . 
cules to split into positive and negative P 
(Turn to page 249) \ 
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Shall the principle that air transportation is a special industry be 


adhered to by Congress, or shall the gains of years of 
struggle be swept away in an effort to solve problems of older modes of 


transportation? Here is — 


THE CASE AGAINST 
REGULATORY INTEGRATION 


HERE IS LITTLE DOUBT that all 
modes of transportation are in 
for another “sweeping investi- 
gation” by a joint House and Senate 
Committee with the avowed purpose of 
bringing about a “coordinated govern- 
ment policy.” 

The ground work for such an inves- 
tigation was laid last summer in both 
House and Senate, and if it follows the 
path of those in the past, the first move 
toward what has been termed a “con- 
sistent public policy, fair to all com- 
peting agencies of transportation, to the 


-using and investing public, and to 


labor,” will be to place the regulation 
of air transport under the same federal 
body as are other carriers. This means 
the Interstate Commerce Commission, 
either as presently organized or re- 
vised, or some sort of a new commis- 
sion. ; 

There is no doubt that the propo- 
nents of a single regulatory body for 
all forms of transportation have some 
good arguments on their side. They 
maintain that, on grounds of logic 
alone, it is hard to make out a case 
for a regulating authority for air trans- 
portation separate from other forms, 
particularly if we are to continue a 
national policy of promoting and fos- 
tering adequate transportation fur- 
nished by private corporations at rates 
regulated by public authority. 

They also point to the fact that sepa- 
rate regulating agencies are no longer 
used for other forms of transportation 
—the motor carrier, the water carrier 
engaged in inland or coastwise trans- 
portation, the pipe line, and the freight 
forwarder. All have been brought with- 
in the jurisdiction of one federal body, 
the Interstate Commerce Commission. 

Proponents of a single regulatory 
agency for all forms of transportation 
refuse to admit there are technical 
characteristics of air transportation 
which make it more difficult to regulate 
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than railroads or any other forms of 
regulated transport. They do grant, of 
course, that the ICC would have to 
adapt and equip itself to provide in- 
telligent and efficient regulation should 
it be charged with this new power over 
air transportation. But they feel that 
this would be relatively easy to carry 
out. 

Railroads and other ground carriers 
see “integration,” the new name for 
air-surface-carrier combinations, com- 
plicated by the regulatory situation as 
long as airline regulation is in the 
hands of a separate agency, as it has 
been since 1938. They also maintain 
that air transportation has progressed 
beyond the stage in which the solicitude 
and promotional aid of a separate, spe- 
cialized regulatcry body is needed. 

The type of “regulation” which near- 
ly all advocates of ICC or other cen- 
tralized control of air carriers have in 
mind is “economic” in nature. Also, 
many of them still contend that the 
railroads, in particular, are subject to 
“unregulated competition” because of 
airline activities, 

This latter assertion has been proven 
incorrect time after time, but it still 
crops up. It is an example of the state- 
ments so often made concerning air 
transportation by those who know little 


‘or nothing about it—statements which 


are often misleading, or which, with- 
out basis in fact, are false. 

The truth of the matter is that the 
air carriers are regulated. They believe 
in regulation. They asked for regula- 
tion. They sought economic regulation 
patterned after the provisions of Parts 
I and II of the Interstate Commerce 
Act; and in the Civil Aeronautics Act 
of 1938, Congress imposed upon the 
air carriers just such a pattern of reg- 


ulation. It is held by many that were 
the railroads and motor carriers regu- 
lated as thoroughly as are the airlines 
they would hardly know what to do. 
Neither the ground carriers nor any 
other industry in the United States is 
regulated in such minute detail as are 
the airlines. 

The reason the air carriers sought 
regulation, beginning in 1934 and con- 
tinuing steadily until the passage of 
the Civil Aeronautics Act of 1938, was 
that they realized the history of rail- 
road transportation had demonstrated 
that the absence of regulation can lead 
to evils from which not only the public 
but those in the industry itself suffer. 
The Civil Aeronautics Act of 1938 was, 
therefore, a comprehensive statute cov- 
ering all phases of civil aeronautics. 
The ICC itself even admits (in its 52nd 
Annual Report) that “the Civil Aero- 
nautics Act provides for air carriers 
a system of regulation which is, if 
anything, more comprehensive than 
that which has been provided for the 
railroads.” 

When, therefore, it is proposed that 
there be “uniform regulation, similar in 
character and scope, for all modes of 
transportation” a statement has been 
made which the railroads themselves 
would be the first to brand as absurd 
when the full import of such a rec- 
ommendation is appreciated. In short, 
the complaint that, in relation to other 
modes of transport, railroads are dis- 
criminated against in the matter of reg- 
ulation is utterly without justification, 
so far as the air carriers are concerned. 

When the railroads were fighting the 
canal companies and stage lines for 
business they were not subject to reg- 
ulation. No one said anything about 

(Turn to page 242) 
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ONLY 35 psi PRESSURE INCREASE 
4 Valve Model No. AA-11248 (AN 6200-5AB) 
4 ; , t . ‘ 
Normal AN hating...6 spm 
Max. Khecommended Cap...9 gpm 
: 8 
, ICKERS avonauu 
HYDRAULIC 
Balanced Piston 
The exceptionally accurate pressure regulation 
of the Vickers Aircraft Relief Valve shown here 
over a volume range of 224 times its rating is 
demonstrated by the test results illustrated at CG 
the right. 
This valve was set for 1000 psi at its rated 
capacity of 6 gpm; the actual pressure was 
then determined at flow rates from 1 to 16 gpm. 
Ata pe _ of 1 gpm the pressure pag AN 
psi and at gpm the pressure was only (/,UYt. ; RWHH MOMMA \ 
psi... an increase of only 35 psi. Ki es A ANN \ \ 
. i . 4 x 2S \a\\\ \\ 
This ability to handle a volume much in excess ies ly, SS pee Ne L 
of its rated capacity means that a smaller size NK Tip il fie ie ire SSSR Wins 
Vickers Relief Valve can be used with a resul- Hi Inline Uf es pick Se SSS 
tant saving in weight and space. These valves Hi PS ite, , ANN UN | iN 
are available in four sizes having rated capaci- i" sth igs a os Se ee i \ 
: ties of 1.2, 3.5, 6.0 (size illustrated) and 16 i 1 Hay eae! Bip obese sat ee ER i i 
i gpm. Without parts change, all valves have — [il it A AN ee te ; a aR fi i } 
‘ operating pressure ranges from 300 to 2100 i yu Ta Hee aa saat fact HH} i} ry ih i | 
psi; adjustment is easy. By “venting” they can \ \\\ AUT Fen eligi k | } i 
: , ) WAAAY Satie PRL IIRL TYP RR / 
be used to unload the pump in certain hydrau- ANY NAN, WANAYNAANIIEE estes BOSSY oi te din y Wee 
lic circuits. These valves conform to AN speci- WV IME RE ERS ty. K yy / 
fications; th ly with AN-620 NCAA WAN OSS eee POO) 
cations; they comply wit 0 envelope AANA 325+ 74% 4% YO yy 
and with Winterization requirements of Army \\ AN RQ $322 ee. YU 
rhea WOW, Ss ON OSI. 
. s BORO 2222-32077 YG 
SY SSS SS S?, 2222320207, 
ICKERS Incorporated \ WN S SS Ze yy 
| 1462 OAKMAN BLVD., DETROIT 32, MICH. =| Pg Og 
| ENGINEERS AND BUILDERS OF OIL HYDRAULIC EZ Ng 
/ EQUIPMENT SINCE 1921 BLA 
22272224 ; 
SasZ iS * 4 
Bose sooee Soe $0000 00000 So sseeesse eee eaees Seees ese sea sees 4 oe: it ’ ‘ 
sich Ssh sganssunes sass eens seesssessdsssesssass cases tases sovsssesees2eesteasesetes soe ecans eas: tasenscees tessa asset a ie 4 
HHEHIPRESSURE ANO FLOW TEST sifistt: : ' 
248 (AN-6200-8AB) RELIEF VALVE Chart showing automatically recorded results of 
# Hig uaa HH ressure and flow test made upon Vickers Relief 
Valve having setting af 1000 psi at its normal rated 
capacity of 6 g, a Time is in minutes. Code: “T” is 
temperature and “P” is pressure. 
Data recorded on chart above plotted on rectangular 
coordinates to permit more easy evaluation. Note 
that pressure oy _ from 995 to 1030 psi when flow 
EEE astastesetisees peepee VOLUME GPM ESSERE SSE SE SESS SR SSS rate is increased from 1 to 16 gpm. 
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Gear train of Allison engine, showing fuel pump drive 
(A); generator drive (B); rear vacuum pump drive (C); 
supercharger impeller (D); distributor drive (E); cam- 
shaft gear (F); electric tachometer drive (G); accessory 
housing camshaft drive gear (H); supercharger impeller 
drive gear (I); side vacuum pump drive (J); generator 
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and pump drive shaft coolant pump drive gear (K); gen- 
erator and pump rear drive shaft (L); coolant pump drive 
(M); starter shaft jaw (N); oil pump drive (O); generator 
and pump drive shaft gear (P); left camshaft (Q); cam- 
shaft upper drive shaft (R); magneto drive (S); mechan- 
ical tachometer drive (T); and dynamic balancer (U). 
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yy development of G-E CIRCLINE Lamps, new : 
opportunities open up for use of cool, efficient, TYPICAL INDUSTRIAL APPLICATIONS 
glare-free fluorescent lighting in industry. SUGGESTED FOR G-E CIRCLINE LAMPS 


First G-E CIRCLINE Lamp to be completed (available 





_ CIRCLINE Lamp fur- 
nishes diffused, even il- 
lumination on working 
surface in this idea for 

‘machine tool lighting. 


early next year) has an outside diameter of 12 inches 
/ and a tube diameter of 114 inches. Two additional 
| lamps are planned, with outside diameters of 814 and 
16 inches. The 12-inch lamp will operate at 32 watts 
and 84-86 volts. Its light output is estimated at 1600 


lumens and brightness at 2040 footlamberts. Tests in- 

dicate a rated life corresponding to the standard 40- Many difficult inspec- 

watt fluorescent lamp. - tion jobs will be easier 
with the use of G-E 
CIRCLINE Lamp to “sur- 





: t A fe 4 ky round” with light the 
‘ object inspected. . 


GENERAL @ ELECTRIC 
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Allison V-1710 auxiliary supercharger gear train, showing 
impeller (A); impeller shaft (B); coupling shaft oil 
drive gear (C); impeller drive shaft (D) which is 
driven through splines with rear half of hydraulic coup- 
lings; oil pump drive shaft (E); scavenge oil pump gears 
(F); pressure oil pump gears (G); hydraulic coupling (H); 
universal joint (1); power takeoff pinion (J); starter shaft 
jaw (K); starter shaft pump drive gear (L); starter shaft 
gear (M); and dynamic balancer (N). 
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Bomb release mechanism of Jap Betty bomber, shown in closed 
position (above) and open (left). Bomb shackle is fitted into 
hole (A). Releasing sequence is as follows: Moving up through 
housing (B), plunger (C), octuates arm (D). This moves (E) 
to unlock half of release at same time arm (F) is moved down 
actuating cam (G), tripping release mechanism through cam 
(H). 
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FTRGlide Path Transmitter 
(Air-Transportable Army Type) 
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When visibility over an 
airport shrinks ... 
Here’s the instrument 
landing system, adopted as standard by the Army 
and Navy, that provides the sure and accurate 
pathway to earth...developed and manufactured 
by Federal . . . operated the world over. 


The pilot, guided by his cross-pointer indicator, 
flies on the intersection of two radio beams... 
one, a vertical pattern set up by the localizer 
transmitter which keeps the plane centered 


over the runway... the .other, a horizontal 
the glide path transmitter 


pattern set up by 


“STANDARD... 


Federal wstRuMeENT LANDI 





FTR Localizer Transmitter-Truck Mounted 
(Army Type) 


G SYSTEM 


which brings the plane to its fine-point landing. 


Countless perfect instrument landings by 
skilled American airmen prove the reliability 
of Federal’s Instrument Landing equipment ... 
the result of a decade of intensive research ... 
an important contribution to the war... with 
even wider service promised for the coming 
age of the air. 


For the finest in radio aids to aerial navigation and 
communications equipment. ..see Federal first. 
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Above: Demountable nose section of Douglas 





u 

D* C-54, with skin and longerons removed to 

ry show cutout in frames for nose wheel well (A) 

| and nose wheel flight brake (B) employed to 

y prevent wheel spinning in flight. Longitudinal f! 
beam and fittings for nose wheel assembly are fi 
at (C), line disconnect manifold is at (D), 
and in circled sketch alongside is close-up 

h view (E) of forward fuselage jack fitting. 

| Right: Details of demountable nose section, 

8 with circled sketch (F) showing typical at- | 


tachment to main fuselage section. 
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Berryloid Leads ... 




















m Land ...on Water 
and in the Air 


From the rugged shores of New England to the 
sunny beaches of California . . . on waterways 
and airports the world over . . . the Berryloid 
seal is the emblem of enduring beauty and 
maximum protection. On land and water, private, 
commercial and military planes rely on Berry- 



















loid for dependable finishes. thee 
than 30 years of flying tradition 
and service to aviation, coupled | 
with earnest, painstaking research and scientific 
manufacturing, have made Berryloid the leader 
in aviation finishes. On new planes soon to serve 
business and pleasure needs, and in refinishing 
and maintaining existing planes, Berryloid quality 
will continue to lead. 


BERRYLOID 


AIRCRAFT FINISHES 





BOSTON « JERSEY CITY « CINCINNATI « CHICAGO « ST. LOUIS « INGLEWOOD, CALIF. « MONTREAL « WINNIPEG * TORONTO 
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BERRY BROTHERS 
roit J Mich. Walkerville, Ont 
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Leading Producers of Aviation Finishing Materials 
in War and Peace, for over 30 Years 
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SIMPLIFIED DESIGN 
SAVES TOOLS AND TIME 


OW STRIKINGLY the use of tools 

may be minimized and produc- 
tion time cut is typified by Convair’s 
design simplification of a bomber’s am- 
munition box support bracket. 

Fig. 1 shows the conventional engi- 
neering design which necessitated 
numerous operations and tools (as 
specified in tabulation on following 
page) for the fabrication of the unit. 
Fig. 2 shows simplified features of the 
new bracket design, which affords con- 
siderable reduction in the number of 
operations and tools required (also 
listed in tabulation). 


Redesign of another smafl airplane 
part also effected appreciable savings 
in production time and costs. Fig. 3 
(following page) shows the original 
makeup of the part, which required ap- 
proximately 20 tools in the course of 19 
operations for fabrication. And in Fig. 
4, the unit is seen as redesigned by 
Convair engineers so that it could be 
blanked, pierced, hydropressed, bent, 
and drilled from a single sheet of dural 
—5 operations requiring but 8 tools. 
The new part is stated to withstand 
greater stresses than the originally 
designed unit. 

















FIG | | 


ing page). 











Fabrication of old design ammunition box support bracket (Fig. 1) required large 
number of operations and tools—greatly reduced in simplified version of bracket 
shown in Fig. 2. Numerals refer to detail numbers in comparative tabulation (follow- 
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THE WIDE USE of Celanese plastics 
in the 1942 Oldsmobile is proof of 
the broad functional and design 
possibilities of these cellulosic 
thermoplastics. From the injection- 
molded steering wheel and glove 
compartment door to the Hydra- 
Matic control box the 25 separate 
applications add up to plastics ver- 
satility that is of prime importance 
io the product designer today. 


plastics items on 1942 Oldsmobiles 


VERSATILITY put Celanese plas- 
tics high on the list of war-essential 
materials. Development work in the 
laboratory — intensified to keep up 
with ever stricter military specifi- 
cations — resulted in new plastics 
formulations and improved charac- 
teristics for standard types. These 
wartime developments promise a 
wider range of usefulness for Cela- 
nese plastics than ever before, 


PLANNING NEW PRODUCTS? Re- 
member that Celanese plastics are 
No. 1 materials for creative design 
and sound craftsmanship. Consult 
the Celanese technical staff for 
up-to-date information about new 
formulations and improved charac- 
teristics. Celanese Plastics Corpora- 
tion, a division of Celanese Corpo- 
ration of America, 180 Madison Ave- 
nue, New York 16, N. Y. «reg. v.s. pat. of 
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FOR BETTER DESIGN 








Production sample 
Multipunch bar and tooling layout 
template 

Multipunch bar and tooling layout 
Two assembly fixtures 
ae tio 4 a A 

ultipune and tooling template 
Combination die ’ 
Pierce template 
Master template 
Form block and tooling layout 
Assembly fixture 


« » - BUT SIMPLIFIED UNIT (FIG. 2) REQUIRED ONLY — 


OLD SUPPORT BRACKET (FIG. 1) REQUIRED — 10 Cut to size 
; 2 10 Multipunch holes 
Detail No. Operation Tools NM ware shear to sise 
1 Blank and pierce Combination die i ultipunch holes 
1 Pierce attach. holes Pierce template Ito ll embly 
1 Pilot pierce holes Master template 12 Cut to size 
1 Form complete Form block and tooling template 12 Multipunch holes 
2 Cut to size Production sample 13 and pierce 
1-2 eect sa bly fixture 13 Pilot pierce holes 
3 are shear to size Mark template 13 Pilot pierce holes 
3 ultipunch holes Multipun ch bar and tooling template 13 Form on hydropress 
4 Cut to size rag sample 1to13 Assembly 
1-2-3-4 | re Assembly fixture 
5 Production samples 
5 Multipunch holes Multipunch bar and tooling templates 
6 Cut to size ction eample Detail No. Operation 
6 Multipunch holes Multipunch bar and tooling template 1 Blank and pierce 
1to6 Subassembly Assembly fixture 1 Pilot pierce holes and slots 
7 Blank and pierce Combination die 1 orm and bends 
7 ‘Pierce attach. holes Pierce template 1 Bend on brake (4 bends) 
7 ‘Pilot pierce holes Master tem ~ 1 ill and rivet 
7 Form on bend brake templat ‘ 2 __ Blank and pierce 
8 Cut to size Production nol 2 __— Pilot pierce attach. holes 
8  Multipunch Multipunch bar and tooling template 2 ‘Form on hydropress 
9 Cut to size ction sample 3 Cut to size 
9 Multipunch Multipunch bar and tooling template 3 Multipunch holes 


Tools 

Combination die 
Pierce template and master template 
Form block and tooling template 
Pierce template 
Drill jig 
Combination die 
Pierce template and master template 
Form block and tooling template 

ction sample 
Multipunch bar and tooling template 














Original design of small aircraft part (Fig. 3) 
required about 20 tools and 19 operations 
fabrication, whereas redesigned unit (Fig. 4) re- 


quired but 8 tools and 5 operations. 


for 





PILOT SAFETY PLUS MAINTENANCE EASE 
FEATURED IN F4U CORSAIR REFINEMENTS 


UF igaos OF CARBON MONOXIDE accu- 
mulation resulted when engine 
exhaust on the F4U Corsair was car- 
ried by the slipstream along the bot- 
tom and sides of the fuselage stream- 
line back to the mil, where the tail 
wheel door, arresting-hook cutout, and 
other openings, permitted seepage of 
gas into the fuselage and then forward 
to the cockpit. Particularly critical 
places of seepage were at points where 
cable passed through bulkheads. 

A simple and gas-tight cable seal 
was devised consisting of Neoprene 
and felt pads,.as shown in Fig. 1 (fol- 
lowing page). Located at bulkheads, 
in combination with slotted phenolic 
fairleads, the. pads are cut through 
from the long edge to the middle to 
permit initial installation after the cable 
has been rigged and to facilitate seal 
replacement, The felt pads are in- 
AVIATION, 
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stalled after being saturated with raw 
soybean oil and thoroughly squeezed 
toeremove excess lubricant, 

Pad mounting holes are spaced ¥ in. 
greater than fairlead and bulkhead 
mounting holes and the cableshole cen- 
ter line is #s in. below the mounting 
hole centerline, so that when the pad 
is installed, compression forces act on 
each side of the cut. 

The seal tends to hug the cable, and 
when the latter moves, the cut edges 
act as lips, are displaced in the direc- 
tion of cable travel, and maintain close 
wiping contact, effectively sealing 
against carbon monoxide. The installa- 
tion adds but a negligible friction load 
to the cable. 

Flap Step. A novel flap step (Fig. 
2) on the F4U Corsair provides easy 
and safe mounting for access to the 
cockpit in contrast to the former 


mounting procedure, which gave the 
cumbersomely equipped pilot an un- 
steady and awkward position as he first 
kneeled on the inboard center section 
flap to reach the wing walkway pre- 
paratory to placing his foot on the 
hinged level-footing step in the sloping 
gull wing. 

With the new installation the flap 
may be lowered, from the ground, to an 
almost vertical position by pressing in 
the hinged step, located in the right 
side of the fuselage, to actuate a cable 
attached to the wing flap selector valve. 
If insufficient pressure is available in 
the accumulator to accomplish hy- 
draulic lowering to full-down, the flap 
may be pushed down manually. 

With the inboard flap in this posi- 
tion, the flap step—a kick-in type 
hinged near the trailing edge—offers 
an easily reached, steady footing for 
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FOR BETTER DESIGN 








stepping directly onto the hinged level- 
footing in the sloping gull wing, and 
it also obviates need for the rough 
surface walkway, which produced con- 
siderable drag at high speeds. 

Taper Pin. For attachment of stabil- 
izer to fuselage on the F4U, a taper 
pin was used in conjunction with split 
bushings passing through aligned holes 
of the male and female fitting combina- 
tion, the bushings having internal taper 
corresponding to that of the pin. Tight- 
ening of a nut on the small-diameter 
end of the taper pin drew the large- 
diameter end down to spread the split 
bushing, thus giving a firm fit with 
surrounding bushings in fittings. 

When difficulty was experienced in 
dislodging the pin from this very se- 
cure connection, it was reworked (Fig. 
3) to facilitate emergency removal. 
Large-diameter end of pin was tapped 
to receive an Allen set screw, to which 
it was staked in three places to pre- 
vent turning, and by tightening a nut 
threaded on the set screw, removal of 
pin from split bushing was rapidly 
effected. To obviate necessity for such 
rework, new pins in production for 
this installation were threaded at the 
large-diameter end. 


This dimension is Tein. fer 
thon hole spacing in tdiheodks 
ond bulkheads. ~ 
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Fig. 1. Simple installation of Neoprene and soybean-oil-saturated felt pads, seen here in 
exploded relation, is used as cable seal on F4U Corsair to prevent seepage of carbon 
monoxide back into cockpit, which had resulted from engine exhaust being carried by slip- 


stream to fuselage openings in tail. 
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Fig. 2. Phantom view shows how new flap 
facilitates access to cockpit, eliminating need 


pressure on step in fuselage side. 
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ing walkway. Flap is lowered from ground, hydraulically, by 


Allen set screw 
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step on F4U 
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Allen set screw 


diameter pin end. 
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Fig. 3. Reworked taper pins shown here in stabilizer attachment 
fitting on F4U, are easily removed »by-tighteningenut «down on 
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which is threaded and staked ‘into large- 
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OMPARE today’s ocean-spanning plane with Cayley’s 
helicopter. Compare your sky trip today with the 

Wright brothers’ flight of 284 yards at Kitty Hawk. 

Man’s air triumphs are triumphs in a peculiar battle 
—a battle of Lift versus Drag. A fight between Lift 
caused by air passing around a wing and Drag created 
by resistance of air to the plane’s passage. 

Northrop has been in the foreground of the battle 
for many years. There’s the multicellular, internally- 
braced wing, Northrop pioneered in 1929. The 
stressed-skin wing built entirely of metal was a North- 
rop achievement of 1930. Today’s high-altitude flying 
was pioneered by experiments in a Northrop“Gamma” 
of 1934. Double split dive flaps and retractable ailer- 
ons were 1935-1942 contributions. 


Creators of the Black Widow 
P6/ Night Fighter and the Flying Wing 


A NORTHROP 


(It might have hastened man’s 
flight by 60 years) 







In 1840, Sir George Cayley designed the machine above with 
two steam-driven propellers and double-tiered, rotating 
wings (set at an angle of incidence) on each side of the 
fuselage. Modern authorities believe that, if constructed, 
Cayley’s design might actually have flown. 


Further to increase Lift and reduce Drag is a contin- 
uing project at Northrop. We have set our sights at 
still more efficient propulsion, and at designs like the 
Northrop Flying Wing, in which nearly all elements 
will contribute to Lift. Northrop Aircraft, Inc., 
Northrop Field, Hawthorne, California. 
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They can’t come too big for 


Trercas of the aviation industry's tre- 
mendous plans that will materialize in 
the future is Pan American’s proposed 
new giant of the air. To be built by 
Consolidated - Vultee, this enormous 
six-engined Clipper is designed toaccom- 
modate 204 passengers and is expected 
to cruise at 310-342 m.p.h., operating 
above the weather at 30,000 feet. 


Supplying the protective coatings for 
flying ships like this is a major task that 
calls for leadership in paint making— 
leadership that springs from intensive 
research, wide experience gained dur- 
ing the war period, and quality control 
in the manufacture of aircraft finishes. 


That’s why America’s builders of future 
aircraft can look to “Pittsburgh” with 
complete confidence, no matter how 
big, how difficult the job—no matter 


pPirtssurce 


% Wing span: 230 feet. Length: 182 feet. Upended 
on its wing it would outreach a 21-story building! 
Three of these 204-passenger Clippers at but 50% 
capacity would carry, yearly, 150,106 passengers 
between Honolulu and California — more than 
three times the largest number carried by sea 


and air combined in any year before Pearl Harbor " oii 


how elaborate the specifications. Our 
unmatched facilities, extensive knowl- 
edge and expert skills are at your com- 
mand. The sky’s the limit! 


“Pittsburgh” Aircraft Finishes are fly- 
ing with the huge Mars, Constellation 
and Superfortress—the big “Cats’”—as 
well as with the Hellcat and the Thun- 
derbolt. There is no greater evidence of 
the stamina, long life and protective 
qualities of these famous “fighting fin- 
ishes” than their unsurpassed perform- 
ance under conditions in which such 
aircraft must operate. There is no better 
proof that aircraft manufacturers can 
continue to look to “Pittsburgh” for 
quality-controlled finishes with a PLUS 
over specifications! 


In Addition to a complete line of air- 
craft finishes, “Pittsburgh” offers a wide 


Pan-American World Airways 
204-Paossenger Clipper * 





“Pittsburgh” Aircraft Finishes 


variety of industrial finishes for every 
need. Call on us for interesting facts and 
figures on finishes for your purpose. 





Pittsburgh Aircraft Finishes 


Camouflage Finishes . . . Protective Coatings 
for W and Fabric Surfaces . . . Zinc 
Chromate Primers for Metal . Lacquers, 
Clear and Pigmented . . Dopes, Clear and 
Pigmented . . . Sealers and Surfacers for 
Plywood Finishes . . . Paints . 
Spar Varnishes . . . Heat- Resisting Enamels 
. . Slushing and "Sealing Compounds for 
Fuel Tanks... Caulking and Glazing Com- 
pounds... Chromseal Ribbon Compound 
Fabseal Impregnated Tape .. . a 
seal Tape. Stratoseal Cabin-Sealing Ta 
Army and Navy Specification Finis - 
. Commercial Finishes for Post-War. 











PITTSBURGH PLATE GLASS CO. 
Industrial Paint Division, Pittsburgh 22, Pa. 


Milwaukee, Wisconsin; Newark, New 
Los Angeles, California; 
Portland, Oregon. Ditzler Color Division, Detroit, 

Mich. The Thresher Varnish Co., Dayton, Ohio. 


Srdusteial 


FINISHES 


Factories: 
Jersey; Houston, Texas; 


PITTSBURGH STANDS FOR QUALITY PAINT AND GLASS 
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Physical Properties 
Of Hycar Compounds 


Tables give basic properties after immersion and expos- 
ure under varying conditions and for different periods. 

















Physical Properties After 70 Hr. Immersion 
: oa 
ei ws EA 33 g Fy At 212 Deg. F. At Room Temp. 
o __—- _ 
so. 2 8B ge se fe 4 Cal es ‘ 
ae = ge gS ¢ z . : . . Py 
2g | 8 os = he Oo Be a 2 2 = 2 P re 
33 $4 25 § 28 81 Bs So 52 a 
Be Be gq & $32 ss §: & RSA SB mS a 3 x 
Compound No.and 638 8 oe § 28 OF 02 zg [eo 23 Ss AS "4 <a 
Base Material Sa bs 5a &@ AG SS we e Sex wd 8% oh g Be ss 
paren — 2 eo z — <i. . a 
ence = a ae ee ee Ie HEHE ¢ te 
. * . piss 22 o =2 
muniegn Lei wm | ose 1a oe Cen eae 
1601-HCR-1(OR-15) "900 3,600 675 67 20 14 70 1.19 —15 eae ene oon en. ene 
1601-HCR-9(OR-15) 1,800 2,680 475 54 48 6 40 1.21 —40 Ultimate > an ha 775 610 630 | 590 540 360 235 
imvaceioorsy ino $30 Mis Of We | ee 88 ee eg 
BO HCR-5( « 2,450 4,850 470 80 1 19 56 1:24 =% %V change....... vine 8 2 —8 10 46 oe 
1232-HCR-56 ‘ . 
1128HCR-1000R-15 1,900 2,200 365 56 45 18 69 1.22 —20 ee ee wn ae 
1628-HCR-16(OR-25) ee Re See ee ee ee ee ie wee te ais ; 310 305 
1101-HCR-46(OS-10) 1,625 1,800 340 58 42 13 45 1.22 —40 te ree = eens ii 
sath S32. 
*70 br. at 250 deg. F. 














1 24 
After Immersion 28 Days at Room Temperature 
a 3 eo. >t 47 2,300 1,290 2,700 
3 3 + 2 2 tne nad 475 '315 275 
a, . e 6 ¢€ 3Es Shore hardness 5465 a, 
sabe tb iat a8 -i1 15 
FER Ekeseak 
ae 3 a a 6 aA & cseee ace 3.8 
1128-HCR-100(OR-15) eae d 73 
Ultimate tensile... 2,200 2,040 2,130 “Ss = 2,100 1,880 1,130 1,860 2,350 wéese <eace “a 
Ultimate elongation 4 = = = 80 340 
Shore hardness... 60 58 52 56 57 1.100 1,775 
% Volume change. Shee 7 x a 1 2 «2 3 1 aan? ee 
162 ¢HCR-16(08-28) ae a 87 
eae te tensile... . 2,250 8 by ~ 1,850 — — = — —~ ecece 
Bh. ate donsi ie ee * 1230-HCR-133 after aging 48 hr. at 300 deg. F. 
% Volume change. .... 5 1 -2 8 2 0 52 8 1 t 1275-HCR-6 after immersion 70 hr. at 300 deg. F. 








AVIATION, October, 1945 199 






































ee 


sehen 3 fot eta tamer 


teeta 


+a ea ee em —$ $$ ______ | 





















Ready: Collins Transmitters 
for airport applications 


Collins Autotune Transmitters Collins Multi-channel Transmitters 


THE CoLuins 1000-C 2500 watt multi-channel air. 
port transmitter shown at right, below, provides an 
ingenious balance of quality, efficiency and econ- 
omy. The radio frequency cabinet contains two 
vertical r.f. sections. Each section can be used inter. 
changeably on two channels located anywhere with- 
in 2 to 20 Mc. The cost per section compares with 
that of conventional single channel sections. The 
cost per channel is thus cut approximately in half. 
In addition, relays permit selection of three crystals 
per channel (six per vertical section). Twelve fre- 
quencies are therefore available in a single cabinet. 

The Collins 32RA transmitter shown at left, be- 
low, is a compact low-powered crystal controlled 
unit which finds ready application for continuous 
duty in control towers, or as a stand-by. Instant 
selection of any one of four frequencies within its 
range is accomplished by means of a special gang 
switch actuated by a single panel control. 

Your inquiry is invited. We will be glad to make 
recommendations for your particular applications. 


IN DESIGN AND CONSTRUCTION the Collins Autotune 
transmitters, shown below, reflect extensive labora- 
tory and field research, and intense engineering en- 
deavor, both before and since Pearl Harbor. The 
most advanced refinements are combined with mili- 
tary ruggedness on a production line basis! 

The Collins Autotune is a.repositioning mechan- 
ism which quick-shifts all tuning controls simul- 
taneously and with extreme precision to any one of 
ten preselected frequencies at the flip of a dial, 
either at the transmitter or from a remote point. 
The standard models are crystal controlled, and 
special models are available with tunable master 
oscillator control. 

The renowned Collins pi network matches into a 
wide variety of single wire or vertical antennas. The 
231D-13 also matches into a 600 ohm balanced 
transmission line from 4 to 18 Mc. 

Frequency-shift keying is available, making it 
possible to use these transmitters in printing tele- 
graph circuits. 
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Collins 32RA—Nominal Collins 1000-C—Nominal power out- 
power output: 50 watts put: 2500 watts. Frequency range: 
watts c.w. Frequency range: 2 to Phone; 500 watts c.w. phone; 75 watts c.w. Fre- 2 to 20 Mc. Additional a.f.-modulator 
18 Mc. Ten quick-shift frequencies. Frequency range: 2 to 18 quency range: 1.5 to 15 & r.f. multi-channel sections available. 


Mc. Ten quick-shift fre- Mc. Four instantly se- 


Collins 231D-13—Nominal power Collins 16F-9— Nominal 
output: 3000 watts phone; 5000 power output: 300 watts 


quencies. e lected frequencies. 
* 
COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA; Il W. 42nd ST., NEW YORK 18, N. Y. 
Collins equipment is sold in Canada by Collins-Fisher, Ltd., Montreal. 





IN RADIO COMMUNICATIONS, IT’S... 
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REVIEW OF IPAMPIEINAILES 





By A. HARRY CROWELL, Registered Patent Lawyer 


OLLOWING are digests of some of the 

more interesting recent patents on 
aviation developments granted by the 
U. S. Patent Office. Mr. Crowell will 
gladly furnish readers with free informa- 
tion on approximate cost and procedure 
in applying for patents and trademark 
registration. Address inquiries to him, 
care AviATION, 330 W. 42nd St, New 
York City (18). Printed copies of any 
of patents listed are obtainable at a cost 
of 10c each, directly from U. S. Patent 
Office, Washington. 


Novel Aircraft has body in general form 
of airfoil with plurality of spaced passages 
or tunnels extending through body and 
lifting airfoils disposed rearwardly and in 
alignment with some. of tunnels. Means 
are provided for propelling airstream rear- 
wardly over lifting airfoils to create nec- 
essary lift for vertical ascent. Forward 
thrust resulting from rearwardly directed 
airstream is counterbalanced in other tun- 
nels to restrain craft from forward move- 
ment during ascent and descent.—2,380,- 
535, filed Oct. 27, ’41, pat. July 31, ’45, 
J. E. McDevitt. 


Rotor-Equipped Aircraft places main bur- 
den of control and sustention of craft in 
its rotor which, with wings positioned in 
autorotational incidence range, is assured 
ef continuous rotation by aerodynamic ac- 
tion so long as craft is in flight, affording 
adequate control, even in vertical descent 
without engine power when there would 
normally remain little or no effectiveness 
in ordinary control surfaces. Rotor also 
retains capability of obviating differential 
lift and gyroscopic precessional effects.— 
2,380,580, filed Dec. 6, ’32, pat. July 32, 
45, J. de la Cierva, assignor (by mesne 
assignments) to Autogiro Co. of America. 
... . In similar field of design, patent 
involving same inventor and assignee is 
concerned with effecting control of atti- 
tude and motion of craft, controlling oper- 
ation being performed on rotor blades by 
varying geometrical pitch angles. Advan- 
tage claimed is that control does not in- 
volve changing orientation of rotational 
axis of rotor hub relative to craft, and 
«ag anaoae change of geometrical pitch angle 

imparted to rotor blades, either indi- 
vidually or in oppositely disposed pairs, in 
synchronism with rotational period, con- 
trol being effected by varying amplitude 
and azimuth of such _ periodic pitch 
changes.—2,380,582, filed Nov. 16, ’32, pat. 
July 31, ’45..... Another relevant inven- 
tion, also involving same parties, is in- 
tended to improve takeoff by providing 
this type of craft with capability of verti- 
cal takeoff as well as vertical descent. 
Means for changing pitch angle of rotor 
blades operate automatically in response 
to variations of torque applied to rotor.— 
2,380,583, filed Aug, 3, ’34, pat. July 31, ’45. 


Mooring Appliance for aircraft consists of 
U-shaped member having parallel laterally 
disposed flanges projecting from upper 
ends of leg portions and adapted to be 
secured to channeled wing fitting, thus 
providing eye for mooring line connected 
to ground stakes.—2,380,702, filed June 12, 
44, pat. July 31, ’45, M. C. Persons. 


Aircraft Control Column, intended to re- 
Place foot-operated rudder control and 
conventional control column, is designed 
for activation of ailerons, elevators, and 
Tudder so as to allow for individual move- 
ment of any of these surfaces or in com- 
bination. Feet are left free for operation 
of brakes or additional foot throttle, as a 
Safety aid in taxiing, takeoff, and landing. 
2,581,217, filed July 26, ’43, pat. Aug. 7, 
45, B. B, Harman. 


Pitch Control Mechanism is designed to 
turn blades beyond normal pitch range arc 
by high fluid pressure produced by driving 
a fluid compressor or pump through inde- 
Penvent means. Pitch angle is controlled 
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by pair of centrifugally actuated counter- 
weights directly connected to respective 
blades and a hydraulic mechanism opera- 
tively connected to counterweight.—2,381,- 
362, filed Dec. 20, °40, pat. Aug. 7, °45, 

. M. “ardone, assignor to Bendix Avia- 
tion Corp. 


Aircraft Heating Aovpnaratus, electrically 
and thermostatically ec 2trolled, embodies 
safety devices acting to stop supply of 
fuel mixture to render unit inoperative 
when damaged or overheated.—2,381,591, 
filed Sept. 22, ’41, pat. Aug. 7, ’45, S. E. 
a assignor to Stewart-Warner 
orp. 


Multi-Engine Propulsion System utilizing 
contra-rotating propellers is most effi- 
ciently adapted to wing-contained pan- 
cake power plants and embodies drive 
running from all engines to all propellers. 
Engines are arranged flatwise in wings, 
immediately adjacent to fuselage, with 


crankshafts in alignment and with output - 


ends adjacent, common axis of engines 
being coincident with lateral axis of craft. 
Engines are interchangeable since both 
power shafts are similarly rotated, either 
clockwise or counterclockwise when 
viewed from output ends.—2,381,596, filed 
Sept. 2, ’42, pat. Aug. 7, ’45, M. Jensen, 
assignor to Langley Aviation Corp. 


Wing Design embodies means for forming 
slot which is effective to adjust angle of 
incidence to maximum amount with re- 
tention of lateral control up to stall. Slot 
comprises plurality of sections adjacent to 


leading edge and extending from root to 
tip. Slot sections may be of different con- 
tour, length, and width, or tapered, with 
relation to portions of wing and chord 
with which they are respectively related. 
—2,381,678, filed Feb. 11, ’42, pat. Aug. 7, 
°45, F. R. Maxwell. In other wing design 
by same inventor, interconnected slot and 
flap arrangement has slot provided with 
upper and lower covers, upper cover being 
locked (against opening movement result- 
ing from aerodynamic forces acting on 
wing) until flap begins to move. Operating 
linkage is such that flap may move 
through small angle before slot opens, and 
aerodynamic forces working on wing lead- 
ing edge cannot open upper cover until 
pilot has moved flap.—2,381,679, filed Mar. 
17, ’43, pat. Aug. 7, °45. 


Aircraft Identification and Range estimat- 
ing trainer comprises light tunnel con- 
taining target member operative back and 
forth, freely adjustable reducing lens 
sight directed at target, and means for 
automatically reducing and increasing il- 
lumination of target as it approaches and 
recedes, respectively, from the sight.— 
2,381,757, filed Aug. 24, ’43, pat. Aug. 7, 
°45, J. W. Jones. . 


Trainer Directional Compass, designed to 
embody simple construction, simulates 
operation of usual gyroscope-controlled 
directional compass during flight. Com- 
pass card of aircraft trainer’s directional 
gyro is driven at slightly different speed 
than trainer’s magnetic compass card to 
(Turn to page 249) 





Recent Books 


THE STANDARD GUIDE TO PRIVATE 
PLANES, by Lester Ott. Aeronautics 
Publishing Associates, New York City. 
119 pages, photographs. $2.00. 

This work furnishes key information on 
private planes for purchasers and pilots. 
Sections include articles on how to buy 
aircraft, aviation insurance and financing, 
how to fly, ete. Aircraft are shown in 
photographs and described in accompany- 
ing text. A list of airports and flying 
schools is also offered. 


STANDARD AND EMERGENCY MA- 
CHINE SHOP METHODS, by Fred H. 
Colvin and Frank A. Stanley. McGraw- 
Hill Book Co., New York City. 332 
pages, photographs, drawings. 50. 

A practical manual of machine shop meth- 

ods, especially demonstrating how various 

kinds of operations can be performed on 
types of machines not specifically intended 
for them, providing suggestions and time- 

saving ideas for shops which handle a 

variety of work. Shown, for example, is 

how turning is done on a drill press, a 

boring machine, and a milling machine, 

instead of in the lathe. 


AIRCRAFT INDUSTRY IN CHICAGO. 
The Chicago Assn. of Commerce, Chi- 
cago, Ill. 226 pages. 

A comprehensive classified directory of 

aviation trades in the Chicago region, 

with index. 


PIPING HANDBOOK, by Sabin Crocker, 
M.E. McGraw-Hill Book Co., New York 
pa 1,376 pages, charts, graphs, index. 

Fourth edition of standard work on pip- 

ing systems in modern power plants, in 

distribution. systems, and in industrial 
operations, 


PROCEDURE HANDBOOK OF ARC 
WELDING DESIGN AND PRACTICE. 
The Lincoln Electric Co., Cleveland, 
Ohio. 1,282 pages, photos, graphs, 
charts, index. $1.50. 

Eighth edition of standard work, pointing 

up improvements in the electric arc weld- 

ing processes that have occurred in the 


last few years. Book includes complete 
descriptions of the process in its various 
forms and also essential data for its use 
in welding various types of steel, iron, and 
non-ferrous metals. 


INTERNATIONAL AIRWAYS, compiled 
by Alberta Worthington. H. R. Wilson 
Co., New York City. 275 pages, text, 
bibliography. $1.25. 

Part of the Reference Shelf series, the 

book is a compilation of the background, 

proposals, and pro and con arguments 
about varied phases of the question: Who 
shall fly where? Discussion centers on 
national viewpoints and chosen instru- 
ments. A special section deals with the 
Civil Aviation Conference. 


THEORY AND TESTING OF JET PRO- 
PULSION MOTORS AND ROCKETS, 
by Zygmunt Fonberg. Aircraft Jet and 
Rocket Corporation, New York City. 91 
pages, text, tables, drawings. $2. 

New mathematical approach presenting 

basic concepts and discussion of current 

thought in the field of reaction motors. 

Fundamental formulas are given, with 

text and drawings indicating their prac- 

tical application, including the effect of 
thrust amplifiers. 


TIME STUDY AND MOTION ECONOMY 
FOR SUPERVISORS, by James D. 
Shevlin. National Foremen’s Institute, 
Inc., Deep River, Conn. 73 pages, text, 
drawings. $2. 

Comprehensive study of the subject, with 

emphasis on efficiency, speed, health, and 

care of the worker. 


THE MILLING MACHINE AND ITS AT- 
TACHMENTS. Kearney and Trecker 
Corp., Milwaukee, Wis. 83 pages, text, 
photos. 25¢. 

Informative booklet giving principles in- 
volved in design and construction of mod- 
ern knee-type or bed-type milling ma- 
chines. Subjects of cutter driving attach- 
ments, work-holding attachments, acces- 
sories, and machine controls are also con- 
sidered. 
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manufacturer, this improved TRU-LAY PUSH-PULL unit is now 
available to all. 


@ Where it is necessary to transmit back-and-forth 
action over, under or around obstacles, this unit is unex- 
celled. Its operation is smooth, positive, absolutely 
dependable. And there’s practically no wear-out fo if. 


@ TRU-LAY PUSH-PULL CONTROLS are made in a wide 
range of sizes and types, with end fittings designed for 
the particular job to be done. If you have any problem 
of remote control, send it to us in the form of a rough 
sketch—we will be glad to help you solve it. 


TRU-LAY POSA-RWN\X. REMOTE CONTROL 
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ESPITE THE FACT that it meant 
maintaining a state of complete 

(well nearly complete) sobriety 
through both V-J holidays, we enjoyed 
working with the crew at CAA’s ex- 
perimental station at Indianapolis. One 
of the most enjoyable and heartening 
of their developments was the instru- 
ment approach control system whereby 


the present 12-15 min. intervals re-. 


quired to bring planes down out of a 
stack can be cut to 3 min. We were in 
one of the planes in the demonstration 
stack and know it can be done—re- 
peatedly and with pilots who haven’t 
been practicing the routine. One of the 
men at the station seemed a little dis- 
appointed though; after the show was 
over he complained that “we wanted to 
simulate a stack of twelve planes, but 
the last one was already down before 
the first could get back up to the top 
of the stack.” 


@ One gadget they had there certainly 
made us a prospect for an airplane that 
flies “low and slow”—at least slow. 
That was the gun, described in 
AVIATION a couple of years ago, that 
shoots chickens, ducks, and whatnot at 
windshields to test impact resistance. 
They fired a chicken (you know, those 
things you maybe can buy now) at 135 
mph. through a standard windshield 
and darn near through the bulkhead 
behind it. 

That’s one way of getting a chicken 
dinner that you can have. 


®You’ve probably heard the gags 
about jet engines being wonderful for 
that type of thing—the chicken goes in 
the front and comes out the back all 
plucked and roasted. Well, friend of 
ours thought for a minute he was going 
to have the theory tested—with his 
head. 

Seems this jet engine was going full 
blast on the test stand, and our friend, 
in trying to trace down an oil leak, 
moved in a stooping position to a 
point about four feet ahead of and to 
the side of the intake. For some reason 
he stood up—and wham! All 190 
pounds of him was sucked smacko right 
up over the nose cowling and, though he 
was pushing with all his considerable 
strength, found himself stuck, but fast. 
Man in the control room did a swell job 
of quickly shutting everything off, but 
even so the victim’s tie was pulled 
«round to where it was doing a good 
job of choking him—his neck, which 
was jammed up against the intake 

wling, had a swelling as big as an 

pple pulled out on it, and his favorite 
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fountain pen was no longer in his shirt 
pocket. 

With complete scientific aplomb he 
reports that a fountain pen will do no 
damage beyond the third compressor 
stage; “complete disintegration takes 
place by then.” But the nicks we saw 
in the first three rows of blades have 
convinced us we'll give just as wide a 
birth to the front end of a jet as we 
instinctively do the hot end. 


® The harried operator was bemoaning 
the lack of a crankcase, which was 
keeping a badly needed trainer out of 
the air, when a newly-hired mechanic 
spoke up and said, “Ill get you one for 
a hundred bucks, if you don’t ask any 
questions.” Knocking his conscience 
cold in less than 30 seconds, the oper- 
ator agreed and, sure enough, the next 








day the mech supplied the case and he 
had to write out a check for $100. It 
was a tough fight, but he fought down 
his curiosity and asked no questions. 

Later that day he started looking for 
two mags off an engine from a crackup 
and finally found that this same me- 
chanic was the last to see them. When 
asked what happened the fellow replied 
calmly, “Oh, I threw ’em out the win- 
dow.” Turned out that the window just 
happened to be right alongside a road. 
Whereupon the operator really started 
inventorying everything. Heading the 
list of missing parts was a crankcase 
from one of his own engines then 
undergoing repair ! 

For some reason, nothing was said 
when he stopped payment on the hun- 
dred dollar check and hung cut the 
“Mechanic Wanted” sign. 
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"Maguire says those postwar products are as oversize as the 


are obsolete—he 


's naw going in for atom capsule power units." 
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A New Era 
in Transportation 


Pan) a ae de oe | 


With guns silent, we are moving rapidly into a new era of 
expanded air transportation. Not only will millions of pas- 
sengers be transported over land and ocean . . . but countless 
tons of fast freight will be moved by plane from national and 
international ports. 


te ns ee i i i ee ic 


Already, Holley Carburetors are playing an important part in 
this epochal expansion. Through experience gained in millions 
of miles of wartime flying, Holley research advanced and 
improved aviation carburetion during war years. Now, as this 
new era in transportation gains momentum, Holley will, as it 
has done for almost half a century before, set the standards of 
dependable carburetor performance. 


HOLLEY CARBURETOR COMPANY 


- 593° Vancouver Ave., Derroir 4, MicHIGAN 


H @a.2086-Y 


AIRCRAFT, AUTOMOTIVE, MARINE 


CARBURETORS anv ACCESSORIES 
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Military Lines Up Vast System of Air Bases; 
Also Accents Key Study of Bombing Results 


» « « Single-engine restrictions weighed in N-S checkup 
...» ATSC center is pushing rocket development .. . 
Points out responsibilities of personal flyers ... Nota- 
ble progress achieved in air education ... Mechs get 


refreshers. 


The Navy (and presumably 
the Army) plans a vast system 
of bases—especially in the Pa- 
cific, up to Japan’s doorstep, 
and also in the Atlantic—to 
forestall any future attempt at 
aggression. Air installations 
would be accented. 

Presently suggested are nine 
Pacific bases, including Guam, 
Wake, Philippines, Kodiak, the 
Aleutians, Hawaii, Canal Zone, 
Saipan, Bonins, and Volcano 
Islands. In addition there 
would be ship anchorage and 
airfield auxiliary stations. The 
six in the Atlantic are in the 
Caribbean area. 

Adm. Nimitz suggested that 
Navy bases be equipped and 
available for-use by commer- 
cial airlines. Asst. Sec. of 
Navy Harnisel said materials for 
such bases would cost more 
than $2,000,000,000. The pro- 
gram, of course, will be .de- 
cided by Congress. 


Accent Put On Study 
Of Bombing Results 


Exhaustive study of the ef- 
fect of bombing in Europe still 
continues, while a like inves- 
tigation is getting started in 
Japan, where the targets and 
the types of bombs used were 
quite different. 

“For the first time in his- 
tory,” said AAF Chief Gen. H. 
H. Arnold, “a major world 
power (Japan) capitulated 
with its armies still intact. The 
B-29 was responsible.” 

Obviously such unprecedent- 
ed results of combat are a 
matter of major interest to the 
Army and to the people of this 
country. Investigation will be 
long and complete. Top study 
will gage results of the two 
atomic bombs dropped on 
Hiroshima and Nagasaki. 

Until the world security or- 
ganization is effective, U. S. 
armed forces will hold all of 
its technological secrets under 
ght restrictions. World-wide 
controversy over atomic know- 
how, now in possesssion of 
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only the U. S. and Britain, is 
already brewing. Indications 
are that harsh words will be 
used by groups of different 
viewpoints, and that in the 
end Congress will clamp on 
the lid. 


Single-Engine Restrictions 
Weighed in N-S Checkup 


CAB’s proposed operating 
regulations for non-scheduled 
flying appear to disfavor ex- 
tensive use of single-engined 
airplanes. One question ac- 
companying proposed Part 42 
inquired whether single-en- 
gined planes of less than 100 
hp. should be restricted to 500 





mi. from base by day and 25 
mi. by night, unless each oc- 
cupant had a parachute, or 
unless the flight is confined to 
the area of a lighted airway. 
It is proposed that single- 
engined craft of any power 
rating be restricted from over- 
water, except when taking off; 
that seaplanes stay within 
gliding distance of open water; 
that single-engined planes 
shall not operate at night, ex- 
cept under conditions speci- 
fied in operating certificate. 
Some experienced airmen 
believe that restrictions on 
single-engined airplanes are 
a hangover from times when 
engines were nowhere near as 
reliable as they are now. It is 
known that at least one mem- 
ber of CAB was favorable 
toward use of large single- 
engined planes for passengers 
by day, and for freight-only 
at night. (Further news of 
non-scheduled flying proposals 
appears on page 217.) 


ATSC Center Is Pushing 
Rocket Developments 


A rocket center is being op- 





HIGH SPEED “FENCED IN” 


Northrop P-61C Black Widow has “‘p 


icket fence” brakes above and below 


wings to slow it down when closing in for battle. Developed by Northrop 
Aerodynamicist Irving Ashkenas, brakes do not affect flow of air over 


wing, rather are counteracting to fa 
hydraulic motors actuated through 


cilitate action which is imparted by 
pilot’s foot pedals. Other changes 


include installation of turbo-supercharged P & W R-2800-C’s in re-designed 
cowling and use of Curtiss paddle-blade props. 


Coming Up 


Oct. 4 and Nov. 1: SAE South- 
ern California Section Aero- 
nautic Meeting, Hotel Bilt- 
more, Los Angeles. 

Oct. 6 - 14: Detroit Interna- 
tional Air Show. 

Oct. 8 - 14: Fourth Michigan 
Aviation Week. 

Oct. 12 - 13: Soaring Society 
of America, Annual Confer- 
ence, Polytechnic Institute 
cf Brooklyn, N. Y. C. 

Oct. 15: Provisional Interna- 
tional Civil Aviation Or- 
ganization Interim Council, 
Montreal. 

Oct. : International Air 
Transport Assn., First An- 
nual Meeting, Montreal. 

Oct. 25: IAS Air Transport 
Meeting, Washington, D. C. 

Oct. 31 - Nov. 3: 1945 National 
Aviation Clinic, Oklahoma 
City. (Pre-clinic confer- 
ences start Oct. 27.) 

Nov. 5 - 6 - 7: National Assn. 
of State Aviation Officials, 
Annual Meeting, Coronado 
Hotel, St. Louis. 

Dec. 17: IAS Wright Brothers 
Lecture, Washington, D. C. 





erated on the Atlantic Coast 
by the Air Technical Service 
Command. It has approxi- 
mately 200 engineers and tech- 
nicians engaged in the fab- 
rication and testing of all 
kinds of rockets and launching 
devices. 

The center consists of shops 
and a hangar, offices, adminis- 
tration building, photographic 
laboratory, supply organiza- 
tion, and aircraft maintenance 
personnel. 

ATSC says it can tackle any 
rocket problem. The range, 
equipped for firing from 
ground and plane, is staffed by 
personnel from the Army’s 
Ordnance Department, as- 
signed to AAF. 

Liaison is carried on with 
similar development work by 
the Navy, National Researcb 
Council, Ordnance Depart- 
ment, and private institutions 
like California Institute of 
Technology and George Wash- 
ington University. 

Development of rockets per- 
mits aviation to carry fire 
power equivalent to that of 
heavy guns, and without the 
great weight, since rockets 


\carry their own propulsion. 


Points Out Responsibilities 
Of Personal Flyers 


Responsibility of private fly- 
ing for its own acceptance by 
the public is again emphasized 


‘by John H. Geisse, Assistant 


to the Administrator of CAA. 
Mr. Geisse previously warned 





personal aviation that if it did 
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not practice sane flying, regu- 
lations would be stiffened 
again. 

This time Mr. Geisse says 
that American communities 
will not tolerate airports in 
their midst if low flying and 
unsightly field premises are 
continued. - 

The personal flying frater- 
nity will need more airports 
if it is to thrive, he points out. 
Therefore, pilots should do ev- 
erything in their power to win 
the favor of the public. He 
suggests that they stop buzz- 
ing houses, go around instead 
of over communities, and stop 
flying low insofar as possible. 

Trucks passing in streets 
actually make more noise than 
airplanes do, but people are 
not used to the airplanes. 
Probably technologists can 
curtail airplane noise, but 
more consideration regarding 
the din is recommended till 
they do. 

Some airport shabbiness is 
caused by lack of capital for 
proper improvements and 
maintenance, but most man- 
agers can readily make their 
premises look better as a 
matter of pride. 


Notable Progress Achieved 
In Air Education 


At present more than a 
score of both civilian and gov- 
ernmental organizations, par- 
ticularly schools, are promot- 
ing projects in various aviation 
fields, says the Air Transport 
Assn. 

It is estimated that 96% of 
the colleges and universities 
in the U. S. now recognize 
aeronautics as an elective sci- 
ence, with curricula ranging 
from 4-5 yr. study in aero- 
nautical engineering down to 
summer school short courses 
lasting only a few weeks. 

Secondary schools in states 
representing 50% of the popu- 
lation have also made compre- 
hensive peacetime aviation 
programs. 

The whole aviation educa- 
tional program has teen given 
a considerable boost with the 
AAF’s gift of some $38,000,000 
worth of aircraft equipment 
to non-profit schools for non- 
fiying activities. 





into fuselage. This design may well 


SHALL WE SAY—UNORTHODOX? 
Your eyes are right—those props are aft of the empennage. Craft is the 
Douglas XB-42, sometimes called “‘Mixmaster,” an experimental 35,702-Ib. 
gross wt. bomber powered by two Allisons inside fuselage (just ahead of 
wing) driving contra-rotating propellers. With speed of over 400 mph., 
it’s first bomber to hit such a rate: 
laminar flow wing, also observe how main landing gear retracts aft and 








Note air intakes in leading edge of 


be forerunner of DC-8 (see data on 


latter craft included in special article on new Douglas types, page 108). 





Mechs Get Refreshers 


A mechanics’ refresher train- 
ing program has been set up 
in AAF, in cooperation with 
CAA, and many of the 1,400,- 
000 AAF personnel now being 
released will receive CAA me- 
chanic certificates prior to 
their discharge. The mechan- 
ics are seriously needed in air 
transport and other air serv- 
ices. 

A sample examination at 
Bolling Field, Washington, D. 
C., revealed that many AAF 
mechanics are weak in civil 
air regulations and regarding 
propellers, many having had 
no experience with wooden 
props. These subjects are be- 
ing emphasized in training, 


x SPOT CHECKING x 


Cleveland Air Races are planned 
again next summer, and one of 


highlights proposed is race 
event for jet-propelled craft, 
with a _ special trophy to be 


awarded by Weatherhead Co. 


A resolution dealing with devel- 
opment and financing of airports 
was adopted by Joint Legisla- 
tive Committee on Interstate 
Cooperation. Proposal calls for 
maintenance of federal-state- 
local pattern of cooperation in 
developing airports, instead of a 
federal-local pattern such «as is 
being considered in two pending 
Congressional bills. 


A personal flying boom along 
West Coast is reported by CAA, 
with student certificates granted 





up 160 percent, identification 


sae 











WINGED HARPOON 
Long held on Navy secret list, this Lockheed PV-2 Harpoon search plane 


was developed from well-known PV-1 


Ventura. Powered by two 2,000-hp. 


R-2800 P & W's, craft has top speed of over 300 mph., range of more 


than 2,000 mi. and can lug 4,000-Ib. bomb-load. 


It can also carry tor- 


pedos and rockets. Design changes include: Addition of 135 sq. ft. of 
wing area (by increasing outer panel span); new empennage to give larger 
control surfaces; greater fuel capacity, with self-sealing fuel tanks; curved 
windshield with re-arranged pilot’s seat; and increased forward firepower. 
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cards granted up 140 percent, 
written exams given up 240 per- 
cent, pilots certificates and rat- 
ings issued up 160 percent, and 
aircraft certicated up 170 per- 
cent. Further, 1,000 surplus 
aircraft have been purchased in 
this region in past 9 mo. 


Capacity of flight, in its latest 
forms, to affect nearly all hu- 
man affairs is felt to be almost 
too much for any one political, 
social or technical group to cope 
with. .There’s now increasing 
speculation anent a comprehen- 
sive ‘‘Morrow’’ board, to study 
and advise how aviation can 
best be used for good in this 
country and people everywhere. 


That many foreign operators 
want U. S.-built transport craft 





is revealed in a survey made by 
FEA. Findings show that for- 
eign lines want more than 90 
planes weighing 50,000 lb. or 
over, indicating a potential busi- 
ness for American builders of 
about $50,000,000. These oper- 
ators are also looking for about 
195 craft between 25,000-50,000 
lb., adding another $25,000,000 
in business; also about 40 
smaller craft, which would 
amount to another $4,000,000 
worth. Among interested buy- 
ers mentioned are Sweden, Bra- 
zil, Australia, Belgium, France, 
Spain, Argentine, Denmark, and 
Netherlands. 


A new interphone radio amplifier 
for use at high altitudes has been 
developed by AAF. Unit weighs 
about 7 Ib. and has four tubes 
instead of one, with a resulting 
increase in sensitivity and 
amount of sound energy trans- 
mitted. 


A flapping-wing model airplane 
contest originated by William B. 
Stout is being sponsored by Na- 
tional Exchange Club. Purpose 
is to develop successful ornith- 
opteral designs. Any American 
boy or girl under 18 may enter. 
Prizes range from $25 to $100 
in Victory Bonds. 


GM’s 200-hp. aircraft engine is 
now known to be a 4-cyl radial 
type utilizing a blower, and it 
is minus valves, this function 
being handled by pistons. Pis- 
ton displacement is given as 
only 250 cu. in., and dry weight 
of engine is only 275 Ib. Fuel 
consumption is stated to be 
about 13 gal. per hr. using 91 
actane fuel. It is rumored that 
one of company divisions will 
put it into production soon. 


Globe Swift Craft is to be fitted 
with 115-hp. Continental engine. 
Estimated performance figures 
with this power plant will be a 
minimum 135 mph. cruising 
speed (at 75% hp.), takeoff run 
of 600 ft., rate of climb of 850 
fpm., and a service ceiling of 





over 16,000 ft. 








First Arizona statewide aviation 
conference will be sponsored } 
Tucson C. of C. in Tucson on 
Nov. 15 and 16. Purpose g 
meeting will be to obtain lates 
information regarding airports 
airport management, problems 
of personal flyers, information 
on commercial airlines develop. 
ment, and the like. 


WPB has set up machinery to 
help find jobs fer men ang 
women on its staff. Chairman 
Krug announced formation of 
WPB Industrial Personnel Com. 
mittee (Rm. 2060, Railroad Re- 
tirement Building, Washington), 
Bureau _ will serve as a contact 
point between personnel and 
industry. 


Olympic Div., Hamilton Radio 
Corp, N.Y.C., recently chartered 
a Lockheed Electra to conduct a 
7,000 mi. tour of concern’s major 
distributing centers. Plane en- 
abled party to cover country in 
only 43 hr. of flight time. Car. 
ried were 1,100 Ib. of sales 
equipment which was always 
available for demonstrations, 
Officials stated that trip con- 
vinced them that, ‘this trans- 
portation medium is ideal for 
modern executive selling tour.” 


New publications: Pocket - size 
booklet by Firestone, entitled 
Make the Skyways Your High- 
ways—Learn To Fly, is being 
used by company’s aircraft deal- 
ers to develop interest in flying 
and to aid students. It illus- 
trates flight maneuvers and ad- 
vertises firm’s aviation products 
- . . Prepared by Research & 
Planning Dept., South Carolina 
Aero Commission’s, ‘‘Report of 
South Carolina’s Air Transport 
Potential’ gives facts and sta- 
tistics on business possibilities 
in state. ... “Plan for Expan- 
sion of Airport Facilities of 
Greater Cleveland” is report by 
Committee on Airports of Cleve- 
land C. of C. . . . Publication by 
U. S. Dept. of State, Blueprint 
for World Civil Aviation con- 
tains viewpoints of four mem- 
bers of U. S. delegation to 1944 
Chicago International Confer- 
ence . “An Open Book’’ is 
presentation of facilities for 
manufacturers in  Massachu- 
setts, with aviation particulars 
noted. It is published by Mas- 
sachusetts Development & In- 
dustrial Commission, 224 Park 
Square Bldg, Boston. 


Prize contest, to initiate Whit- 
tlesey House Fellowship Awards 
for books on scientific subjects 
written for laymen, offers $5,000 
top award, with $1,000 each for 
other book projects accepted for 
publication. Rules _ stipulate 
that entrants must submit by 
Dec. 1, 1945, a complete plan for 
book, together with about 10,000 
words of manuscript, which 
when complete must range from 
about 80,000-150,000 words. 
Candidates must also submit de- 
tails on amount and type of re- 
search intended. Completed 
manuscripts will be required of 
contestants no later than Dec. 1, 
1946. No limitations are placed 
on subject matter, except that 
it must deal with the scientific. 
Material might be a scientist’s 
biography or autobiography, or 
be a book of general interest, 
dealing with somé development 
in a specific scientific field. De- 
tailed information can be ob- 
tained from Whittlesey House, 
McGraw-Hiil Book Co., 330 W. 
42 St., N.Y.C. (18). 


Value of models in planning pro- 
duction lines for mass output 
was demonstrated to members 
of press at a recent gathering 
sponsored by Westinghouse in 
N.Y.C. . Having received  in- 
creased orders for Navy HVAR 
rocket projectiles, company 
planned maximum use of mini- 
mum plant space by construct- 
ing 4-in. scale models of ma- 





chines, equipment, and person- 
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ol , Made of Mazlo Magnesium, | 
ties this new lightweight seat, | : 
a designed by Douglas Air- 1 
#.. craft Company engineers, reduces the weight per 21- | 


by ; passenger plane by 147 pounds. Yet it costs but 
cone slightly more than half the price of the old type chairs. 


1944 : aoa This savings in weight alone, can mean an added | 
fer- Pee Bo Aha 

cree passenger, or the revenue on 147 pounds of cargo. | | 

ae Here’s something to think about when designing ; 

| 


is dé 
for af 
hu- 
lars 
[as- 
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ark 


tomorrow's passenger, cargo and personal planes. , 
Magnesium alloys give the required strength and de- 

. pendability, along with maximum savings in weight. iy 
hit- a pers American Magnesium engineers will gladly sit | 
oe ce Lay ; . down with you and help you employ magnesium to ; 
‘te as best advantage. Write Aluminum Company of i} 


ate hace iste ae America, Sales Agent for American Magnesium 


ve. fee aig ee ae Products, 1713 Gulf Building, Pittsburgh 19, Penna. 





cao 
6 


for 
000 
lich 


rds. 
de- 
re- 
ted 

of 


ced 

hat 

fie. 

st’s ‘ : ° | 
or ” Se 

ent sa si 


be MAGNESIUM 


ob- 
a 












ise, 
Ww. 





a ae eee eee 


ro- 
put 
ers 
ing 

in 
in- 
AR 
ny 
ni- 
pt- 
la 


ne 


207 








AVIATION, October, 1945 


' 
i 
; 
| 
{ 





a staat 




















iL—files to in. 
2L—Mise. drills, keys- hole finders. 
3L—Solder rolls, thread, flashlight bat- 
teries, boiler gaskets and parts. 
4L—Bevel protractor, cotter pin pullers, 
Jathe tool bits. misc. 
10—%-in. drive ferret set, screw extractor 
set, midget socket misc. open eo 
wrenches. 
2C—Complete set of taps and dies from 
4-40 to 1 in. 
3C—'-in. drive set of sockets, complete 
long set of sockets, tube cutter, st 


remov 
4C—Complete set of box sockets. Torque 

wrench, set of combination open 
open end wrenches 5/16-in- 
flaring tool, dividers 

(2 pr.)- 

i gages and feeler 
automatic centes 











































Like hell it's yours ) 
1c — 7 \\lke 
o2L| = rr" 
— = 4R—%-in- drive sockets. 
° 7 yo —— Oe | No. metal tools and bucking bars. 
No. 6—Set of flare nut wrenches, set of 
U hydraulic tools. 
—= ac \— °F No. 7—Mise- pipe fittings and nuts, pipe 
cutter, com i tester, misc. 
[== 96 tools. 
No. 8—3 complete sets of drills, large ham- 
co 7 mers, soldering irons, Stillson 
ad wrench, set of large files, set of 
telescope Be8e* 
No. 9—Misc. collection of cements, fluxes, 
«ag light, ring com) 


etc. Timing 
masking ‘@pe- 

Collected in the top of the kit are: A set 
of 1 to drills; long extension drills; 
tote tray; welding goesies: lighter; and 

jon of nuts, screws 
acock also has a 


a misce 
and bolts. Mechanic Pe 
<.} wrench for removing Te 





—— 











simple, 
taining nuts on 8 Goodyear brake 
another for tightening Douglas window 
pulls. 

4l 
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nel. Using these, it was_pos- 
sible to decide far more efficient 
‘placement of facilities than if 
Eyout had to be visualized from 
two-dimensional paper tem- 
plates. Models made it possible 
to visualize materials arriving 
at, and flowing from, work sta- 
tions at correct height for great- 
est ease of handling. 


Static test model of Howard 
Hughes F-11 photographic plane 
for AAF has been completed, 
and test flights are expected 
soon on craft. Patent drawings 
show plane to be twin-engine 
type with twin tail booms and 
central crew nacelle. 


Stinson’s latest entry into per-. 


sonal plane field is Voyager 150, 
bearing. some resemblance _ to 
Voyager 125. Powered by a 150- 
hp. Franklin, craft is four- 
placer with cruising speed fig- 
ured at 125 mph. over 500-mi. 
range. Top speed is estimated at 
133 mph., and rate of climb at 
770 fpm. New all-metal tail is 
feature. 


Average hangar rental for per- 
sonal planes in U.S. is $15 
monthly, according to a survey 
conducted by Aero Training So- 
ciety among service operators in 
all parts of country. Since this 
cost is one frequently mentioned 
as an expense item from which 
owners and prospective owners 
most frequently shy, ATS Sec. 
Wayne Weishaar states that his 
organization is studying ways 
and means to reduce these rates. 


National airport program of 3,000 
new fields, pending before Con- 
gress in several bills, was being 
held up at this writing because 
of urgent re-employment and 
industrial conversion legislation. 


Five-page guide is being -issued 
by CAA to assist persons inter- 
ested in starting small airports. 
Pamphlet lists offices and loca- 
tions of CAA District Airport 
Engineers, familiar with re- 
quirements of various states, 
who are ready to advise persons. 
In addition, CAA has made 
available economically - priced 
booklets as further aids to such 


projects. Priced at 15c, Airport 
Design promotes safety fea- 
tures. Others are, Small Air- 


ports, Airport Management, Air- 
port Planning in Urban Areas, 
Seaplane Landing Facilities, and 
Information on Small Airports. 


* CANADIAN NOTES * 


By James Montagnes 


First use of radar for commer- 
cial airlines is by Trans-Canada 
Air Lines, which has installed 
an experimental station at Win- 
nipeg headquarters for use on 
transcontinental operations. 








Practically all aircraft contracts 
have been cancelled at Canadian 
airplane plants, and by early 
winter most employees will have 
been laid off. At Toronto, Vic- 
tory Aircraft is finishing first 
five of an order of 100 Lincoln 
bombers, other 95 having been 
cancelled, and de Havilland is 
finishing 40 Mosquitos from an 
order which originally totaled 
1,500 and at-cancellation date 
amounted to 1,153. Boeing of 
Canada, at Vancouver, has had 
its subcontract for B-29 center 
sections cancelled along with 
U. S. terminations. 


In Montreal, Noorduyn had its 
contract for North American 
design Harvard trainers cancel- 
led. No word has been received 
at this writing on government- 
owned Canadair Ltd., making 
military version of Douglas DC- 
4 for RCAF, but it is anticipated 
this will be stopped and DC-4 
aircraft will be built for Trans- 
Canada as originally planned. 
Canadian Car & Foundry plants 
at Fort William, Montreal, and 
Amherst ,working on U. S. Navy 
contracts, were affected, as 
were American plants on Cur- 
tiss Helldivers and Grumman 
Tigercats. Company has pro- 
duced its first Burnelli flying 
wing, a peacetime aircraft, for 
which it holds British Empire 
manufacturing rights. 


Trans-Canada has ordered seven 
new Douglas DC-3’s for use on 
main inter-city routes, but not 
on its full transcontinental line. 
Some months ago it bought 
three surplus DC-3’s, and it ex- 
pects to put these on Toronto- 
New York, Toronto-Windsor, 
and Toronto-Montreal runs as 
soon as reconversion is com- 
pleted. 


Canadian Air Transport Board 
has approved first non-sched- 
uled service licenses since it 
was formed last autumn. These 
are for services in gold mining 
and lumbering districts, having 
been issued for use at Yellow- 
knife, Northwest Territories, for 
operations out of Edmonton, 
Vancouver, and Rainy Lake, 
Ont. Applications for a number 
of other. such services into 
northern Canada have _ been 
made. A license stipulation is 
that licerisee have _ sufficient 
capital or put up bond that 
when its aircraft are forced 
down or meet with accident in 
northern bush, rescue flights 
can be guaranteed. 


Plans by Trans-Canada for 
service to West Indies and 
South America call for a route 
out of Montreal to Bahamas, 
Jamaica, and Trinidad, with a 
second to Bermuda to take care 
of heavy winter tourist traffic. 


Northwest Industries, Ltd., Ed- 
monton, is to build Bellanca 
Skyrocket and Aircruiser, it has 








been announced by Pres. Leigh 
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FOOLER FOR SPOTTERS 
. « « But those who take pride in their recognition ability shouldn’t be 
‘unked for failing on this, for it’s the only plane of its kind—the XB-32 


with double tail and pressurization 


equipment. Production B-32’s (see 


“ticle page 106, Sept. “‘Aviation”) feature huge single fin and rudder, and 
oressurization originally planned for standard model was designed out. 


.VIATION, October, 1945 
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it is now. 


able schedules, will attract 
all seasons. 


new thing in the world. 


CAA methods and facilities 
Canada and Mexico. 


Peace brings resumption of 


file aviation’s competitive 


NACA engineers as a basic 





THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 


Top officials of the Navy still do not admit that sea- 
power’s main forte is as a support of naval aviation. 
They merely say that aviation should be further “inte- 


All other weapons became as obsolete as the bow and 
arrow when the atom bombs went off over Japan—in 
the opinion of one high military authority. Probably 
exaggerated, but worth thinking about. 


Opinion differs on the terror of atomic bombing. Some 
observers, after saying that this weapon will be too 
costly for use on any but major military and production 
installations, go on to contend that, with bombatomizers, 
accented, war would be quicker and easier on life than 


The year 1946 will begin an era of vacation flying 
imagined by few. Aero staterooms, bars, meals, amuse- 
ments, noiseless and vibrationless comfort, and depend- 


Fast runs at moderate prices to foreign 
places never before reachable to two-weekers will be a 


The U. S. airline administrative 
system is available to all other American countries, some 
of which join in the hope that airline practices may be 
standardized throughout the hemisphere. 
Peru are currently interested. , 


roads and steamship lines for an “integrated” U. S. 
transportation system, including also air, buslines, and 
pipelines (see article, page 185). 


that this would rob the country of air transport’s bril- 
liant promise in public service, will have a hard fight 
to prevent a damaging compromise of this issue. 


Combination aircraft, featuring both vertical-lift and 
horizontal flying facilities, have been suggested by 


In the opinion of some civil aviation officials in gov- 
ernment, these machines look like the beginning of a 
type that will have enough utility for a mass market. 





thousands of long-trippers, 


already are standard in 


Brazil and 


the old battle by the rail- 


Key objective is to 
teeth. Those who believe 


design for experimentation. 











Brintnell, a veteran Canadian 
bush pilot and airline operator. 
By year end, he expects to em- 
ploy 400 workers. 


A maintenance command has 
been established by RCAF at 
Ottawa for procurement of all 
RCAF supplies, inspection, dis- 
tribution, installation, and sal- 
vage of all equipment, also dis- 
posal of surplus war equipment. 


* CALLING NAMES « 


Frederic W. Conant has been 
elected senior v.-p. of Douglas 
Aircraft. 


Frederic C. Cross is new chief 
resident counsel for Glenn L. 
Martin. 


AIA appointments: W. L. Wells 
was elected national chairman 
of airworthiness requirements 
committee Newly elected 
executive board of aircraft tech- 
nical committee includes: Wal- 
ter Jamouneau, eastern region; 
Harold W. Zipp, central region; 








Arthur E. Raymond, western re- 
gion; Ben T. Salmon, and T. A. 
Wells .. Phillip Hartmann 
has been named mer. of N. Y. 
office of Aircraft Manufacturers 
Council . . . James L. Straight 
has resigned to join industrial 


concern related to aviation 
manufacturing. 
Aerosphere appointments: 


Charles E. Thorp became execu- 
tive editor and publisher, follow- 
ing resignation of Glenn. D. 
Angle, who is now a private con- 
sultant; Louis Bruchiss is editor 
of engines section; and Lucien 
Zacharoff became editor of air- 
craft section. 


Cc. H. Brubaker has been ap- 
pointed chief industrial engi- 
neer at Convair’s Vultee Field. 
George F. McLaughlin, veteran 
aviation editor, is now director 
of publications, McLaughlin- 
Carr Associates. 


Frederick L. Hovde, now on 
leave to head government's 
rocket-development program, 
has been appointed pres. of 
Purdue University. 
(Continued on page 219) 
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AVIATION MANUPACTURING 





Much will be heard, begin- 
ning now, of the “interim 
period” in air warfare. Just as 
our military aviation was be- 
ginning to develop under the 
new technological ceilings 
raised by supersonic airfoils, 
high-power engines, jet pro- 
pulsion—and the increased 
performances that go with 
them, plus all manner of 
accessories for more effective 
attack and more protection for 
personnel and better com- 
munications—a whole realm 
of un-manned, guided pow- 
missiles was suddenly 
brought in. This means “sig- 
nals over.” 

Rocket and _  jet-powered 
bombs, carrying explosives, 
fire, chemicals, gas, and of 
course the incredinle atomic 
disintegrator of life and prop- 
erty, seem destined extensively 
to displace airplanes, as we 
now know them, for combat 
purposes. 

General of the Army H. H. 
Arnold, Chief of the Air 
Forces, addressing himself to 
the nation as he prepared to 
relinquish his large task, pic- 
tured air war in the future as 
moving over from the strate- 
gic bomber to missles guided 
by reactions to heat, light, or 
metal in the target, or by air- 
borne television. These reac- 
tion-propelled missles, he 
said, will have a speed that 
will make them nearly impos- 
sible to shoot down. 

The General also anticipated 
new communications which 
will make possible precision 
coordination of air and ground 
forces, also extraordinary 
techniques for launching, land- 
ing, and supplying airborne 
forces, which can be dropped 
completely equipped at any 
point in the world in a few 
hours. 

Basic rule for American se- 
curity, Gen. Arnold said, 
should be a balanced combina- 
tion of maximum striking 
power, shortest possible period 
‘f build-up, and minimum ex- 
penditures. 

In the interim, the General 
said, the nation will continue 
its development of heavy 
bombers, like the Boeing B-29, 
and other combat planes, with 
ntensive research on new 
ypes, 

No authoritative statements 
on peacetime air power can 
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Military Designers Face Interim Problems; 
Engine Industry Yoked by Heavy Surpluses 


«+ APB, ARCO, and ASU now dissolved . . . Contract 
terminations speeded by ATSC .. . Plant disposal 
problems cited in surplus study .. . Aircraft materials 
freed . . . CMC readies light engines 


be made until Congress itself 
decides. One informed spokes- 
man for AAF recently said 
that the Army should main- 
tain a force of 7,500 planes, 
manned by 700,000 personnel. 
But the needs of AAF have 
been estimated by others at 
12,000 planes, and more. 

Sec. James Forrestal of the 
Navy stated not long ago that 
the fleet should have about 400 
ships and 8,000 aircraft in ac- 
tive commission. But Navy 
press representatives have 
shown a news reel in which an 
air arm of 12,000 planes is 
called for. 

Vice Adm. Marc A. Mitscher, 
deputy chief of naval opera- 
tions (air) stated that U.S. 
45,000-ton carriers should po- 
lice the oceans at all times; 
4,300 aviators and 2,600 crew- 
men should. be trained each 
year; and 3,000 new planes 
should be added each year. 


Engine Industry Yoked 
By Heavy Surpluses 


The aircraft engine industry 
is seriously threatened by its 
war surplus. It is unofficially 
estimated that 100,000 new en- 
gines of all sizes and types 
were in “pipelines” from fac- 
tory to war fronts on V-J Day. 
About 671,000 engines were 
produced for Army, Navy, and 
export in the 4-yr. period end- 
ing with 1944. An undeter- 
minable number of that total, 
new and overhauled, will be 
available to surplus, in addi- 
tion to the pipeline engines. 

Most engineers agree that 
high-altitude combat-type en- 
gines, including liquid-cooled 
models, could be converted for 
commercial use. But there 
would really be no point in 
conversion, with thousands of 
“civilian” types in_ surplus, 
mainly used in war on trans- 
ports and trainers. 

It is expected that the mar- 
ket will quickly absorb all the 
small engines suitable for per- 
sonal and light transport 
planes. But engines in the 
800-hp.-plus class remain in 
quantity, it is said, to sup- 
ply world air transport for 
years. Of course all existing 
engines will be obsoleted in 
time by design improvement, 
and there’s the factor of the 
shift to turbines and jets. 

In an initial test-sale, .ap- 
proximately 19,000 surplus war 


aircraft engines are being 
offered by Surplus Property 
Div. of RFC, Washington, 
D.C. Engines are in two cate- 
gories: (1) Standard types and 
models approved for and cur- 
rently used in commercial and 
private aviation, or suited to a 
present market in aviation, 
and (2) obsolete models and 
those unsuited without ex- 
tensive modification. Category 
1 engines will be sold at prices 
bearing fair relationship to 
manufacturers’ prices for same 
type of engine and Category 2 
units at prices bringing maxi- 
mum net return to govern- 
ment. 

The sale is a request for bids, 
which will be received from 
Oct. 1 through Nov. 14 and 
opened on Nov. 15. After prices 
have been established for en- 
gines of same model and “re- 
ported condition,” sales will be 
made for an amount equal to 
or above the price set for en- 
gines of the same group. 

Engines are located at 175 
points in 26 states, and ap- 
proximately half of the units 
are installed in planes, others 
are crated or coated with 
preservative. Dismantling for 


—— will not be permit-| ing 


Or the total offered, there 
are 234 Franklins, 151 ‘Jacobs, 
4,658 Lycomings, 3,570 Allisons, 
244 Packards, 4,263 P & W’s, 
and 5,953 Wrights. About 26 
percent are under 400 hp., 25 
percent 400-650 hp., 44 per- 
cent 800-1,200 hp., and 5 per- 
cent over 1,200 hp. About 306 
are new, 332 used but recondi- 


tioned, 9,271 used and usable 
without repairs, 8,929 used and 
usable with repairs, and 235 of 
no further use as originally in- 
tended but of possible value 
other than scrap. While some 
have all usual accessories, 
others may have only a few, 
and some none. Sales will be 
made on an “as is, said to 
contain” basis. Before these 
engines may be used in civil 
aircraft, they must pass CAA 
inspection. 


APB, ARCO, and ASU 
Now Dissolved 


Dissolution of the Aircraft 
Production Board, a war agen- 
cy operating under the War 
Production Board and com- 
posed of representatives of 
WPB, War, and Navy, became 
effective Sept. 30 by order of 
WPB Chief Krug. APB di- 
rected all aircraft production 
during the war. 

The Aircraft Resources Con- 
trol Office (ARCO) and the 
Aircraft Scheduling Unit 
(ASU) operating under au- 
thority of APB, also are dis- 
solved. Mr. Krug said that 
the APB-ARCO-ASU pro- 
gram had been an outstand- 
example of coordinated 
federal activity. 

Presumably the Aeronautical 
Board, joint Army-Navy air 
policy making group, all but 
forgotten during the war, will 
resume its functions of deter- 
mining cooperative standard- 
ization of aircraft and compo- 
nents and facilities. Its mem- 
bers are appointed by the 





President. 





“DIRECT FROM PRODUCER TO CONSUMER” 
Cutaway showing innards of Bendix direct fuel injection system developed 
for Boeing B-29. Here Project Engineer John Marshall (center) tells 
Frank C. Mock (left), manager of Bendix-Stromberg carburetor engineer- 
ing, and C. D. Manhart (right), aircraft fuel equipment sales manager, 
how fuel-air mixture comes from pumps, synchronized with Wright engines, 


at pressures ranging from 500 to 2,500 psi. 


Flow is through line at left 


of head, then through nozzle directly to cylinder, at maximum rate of 20 





times per second. 
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A New Low-Cost Transmittere 
Receiver for the Private Fiyer 













As soon as the bars come down, pri- This is a transmitter-receiver flyers have 
vate flyers will have available a new always wanted. Perhaps you would like 


high-efficiency radio such as they've to be distributor for it and other Lear 
never seen before—the Lear PXer. 












Radios. Some valuable territories are 
All of Lear’s experience with aircraft open to qualified representatives. 
radio since 1930, plus the great 

advances made during the war, are If you are interested, get in touch with 
reflected in this new, compact, low- us. Write LEAR, Incorporated, Aircraft 
weight radio instrument. Sales Department, 110 lonia, N. W., 
It is far-reaching, easily installed, de- Grand Rapids 2, Michigan— Phone: 
pendable, and low in cost. 6-9651, Ext. 52. 
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Powers of the Board, or of 
some other agency that may 
be set up to replace it, will be 
involved with the inevitable 
controversy over unification of 
the armed forces under one 
defense officer in the Cabinet. 


Contract Terminations 
Speeded by ATSC 


Air Technical Service Com- 
mand at Wright Field is ex- 

iting the settlement of 
9,00 Air Force war produc- 
tion contracts spread among 
2,900 prime contractors and 
aggregating $11,000,000,000 for 
AAF equipment, in force on 
v-J Day. A majority of the 
contracts were completely ter- 
minated with announcement 
of Japan’s surrender, but 
some were subject only to par- 
tial cutbacks, and many for 
experimental work were not 
disturbed at all. 

Of these thousands of firms 
drafted for wartime aviation 
production, not_more than a 
score, says ATSC, were mem- 
bers of the peacetime aviation 
industry. 

ATSC, under the command 
of Maj. Gen. Hugh J. Knerr, 
is the AAF procurement agen- 
cy, and it is also responsible 
for the equitable termination 
of the contracts. Each war 


.procurement agency  termi- 


nates its own contracts under 
policy direction of the Office of 
Contract Termination. 

ATSC’s Readjustment Div. 
had already processed 11,076 
contract terminations when 
Japan ‘surrendered, settling 
9,042 of them. Average time 
required for settling fixed-price 
contract claims has been re- 
duced from about 8 mo. to 
3.4 mo. 

The work is carried on by 
Specialists in contract termi- 
nation, at 114 AAF centers 
throughout the country. Ob- 
jective is to pay off claims or 
make loans in amounts due 
contractors, clear their plants 
of government-owned tools 
and equipment, and arrange 
for the disposition of their sur- 
plus property, so that conver- 
sion to civilian production may 
be hastened. 


Plant Disposal Problems 
Cited in Surplus Study 


Disposition of aircraft plants, 
mostly owned by the govern- 
ment, is a major consideration 
of House and Senate commit- 
tees studying revision of the 
Surplus Property Act. 

Prime problems in surplus 
property are: The proposed 
appointment of a single ad- 
ministrator to supplant the 
present: Surplus Property 
Board, and how- to protect 
Manufacturers of airframes, 
aircraft engines, propellers, 
and other war equipment, and 
at the same time give con- 
Sumers the benefit of imme- 
diate availability of these 
goods, as well as give taxpay- 
ers as much recovery of cost 
4S possible. 
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for AAF. This model is tandem-seat 
Retail price: $2,095. 





THAT POSTWAR WORLD IS HERE 
First peacetime Aeronca nears end of assembly line at company’s Middle- 
town, Ohio, plant, which until very recently was turning out liaison craft 


Champion mounting 65 hp. engine. 





Several government-owned 
plants have already been sold 
to the manufacturers who 
were operating them under 
lease. Problem whether to hold 
aircraft plants in stand-by 
condition for emergency is a 
serious one. Some of them are 
not well located for industrial 
use. Plants designed for air- 
craft production are not suit- 
able for many other lines of 
manufacture. 


Aircraft Materials Freed 


WPB has exempted surplus 
aircraft materials, both gov- 
ernment and contractor owned, 
from inventory restrictions, 
when used in the manufacture 
of civilian aircraft. 

The directive permits man- 
ufacturers or aircraft and sub- 
assemblies to receive from 
other such manufacturers and 


from government owning and 
disposing agencies, idle, ex- 
cess, and surplus materials 
without regard to inventory 
restrictions. Large surpluses of 
many materials and compo- 
nents wanted in the produc- 
tion of civilian airplanes are 
left over from the suddenly- 
stopped war aircraft program. 


CMC Readies Light Engine 


Continental’s aircraft divi- 
sion is now going ahead with 
its new Series C horizontally 
opposed aircooled engines for 
light planes, reports Pres. C. J. 
Reese. Further, company is re- 
designing its I-1430 12-cyl. 
power plant to obtain more 
horsepower. It is also stated 
that Lockheed Saturn feeder- 
liners will be equipped with 
700-hp. Continentals as stand- 
ard. 





* FOR THE RECORD « 


Howard Aircraft has purchased 
Electric Motor Corp. of Racine, 
Wis., as first step in revitalizing 
plane-building company. 


J. J. Heatley has organized Air- 
line Schedules, Inc., and is pro- 
ducing consolidated airline time- 
tables over routes covered by 
two or more lines. Nine tables 
are already out, and additional 
ones are being planned. All are 
revised and _ re-issued each 
month. 


Wilmotte Laboratory, Inc., has 
opened a branch laboratory at 
236 W. 55, New York City, to 
offer additional service in appli- 
eation of electronics for indus- 
trial use. New lab will be under 
direction of Paul H. Crage. 


Air Associates, Teterboro, N. J., 
having been named national dis- 
tributor of aircraft valves and 
fittings produced by Parker Ap- 
pliance Co., Cleveland, will stock 
parts at Teterboro, Atlanta, Chi- 
cago, Dallas, and Los Angeles. 
U. S. Plywood Corp. has been 
appointed exclusive distributor 
for ‘Decorative Micarta,” a 
laminated plastic sheet manu- 
factured by Westinghouse Elec- 
tric Corp. 


Trane Co., LaCrosse, Wis., is 
starting an expansion program 
to more than double present 
output, on assembly line basis, 
of heating and air conditioning 
units. 


Lincoln Electric Co. has opened 





office under direction of B. J. 
Brugge. Location is 4427 Man- 
chester Ave., St. Louis, Mo. 


Northrop - Gaines, Inc., wholly 
owned subsidiary of Northrop, 
has been announced as new 
name for Socal Foundry, Los 
Angeles. Lightweight aircraft 
metals and new fabricating 
techniques will be used to pro- 
duce materials-handling equip- 
ment, also transport toys. 


Guy H. Evans, formerly assist- 
ant export sales manager for 
Douglas Aircraft, has opened 
“Airline Representation,’ a new 
service at 6022 Wilshire Blvd., 
Los Angeles. 


Harco Steel Construction Co., 
has changed name to Harco 
Tower, Inc. 


Bendix International has been 
organized as new division to 
handle foreign trade program of 
Bendix Aviation Corp. It will be 
headed by Charles T. Zaoral, 
and headquarters are at com- 
pany’s office at 30 Rockefeller 
Plaza, New York City. 


Industrial Hydraulics Corp., with 
W. T. Stephens as president and 
chief engineer and W. B. Mc- 
Clelland as vice-president and 
sales manager, has opened of- 
fices in Cleveland Trust Bank 
Bldg., Painesville, Ohio. Firm 
will produce simplified pumps, 
valves, and cylinders. 


Butler Mfg. Co., Kansas City, 
has acquired all patent and 
manufacturing rights of Steel 
Building Div. of Globe-Wernecke 
Co. Initial experimental build- 
ings are being fabricated prior 





a direct factory branch sales 


to tooling for mass production. 


* KNOW-HOWS x 


Rosan Inserts are being used by 
PAA on Boeing 314 fuel meters 
to eliminate fuel leaks at con- 
nections. 


Black Tenite, made by Tennes- 
see Eastman Corp., is used by 
S. S. White Plastics Div. for 
making insulated capsecrews and 
nuts for electrical work. 


Using color reaction between 
iron and ortho-penanthroline for 
determining iron content in alu- 
minum alloys, Ranger Aircraft 
Engine Div. has reduced test 
time from 2 hr. to 20 min. 


Carrier centrifugal compressors, 
driven by 13,000 hp. motors at 
110,000v., combined with use of 
Schlieren camera, has enabled 
Aberdeen Proving Grounds to 
observe action of bombs falling 
at speeds up to 1,300 mph. 


Automatic change-over of air- 
craft fuel tanks, giving continu- 
ous flow, has been developed by 
ATSC. New system is reported 
to have eliminated former risks 
and difficulties involved in old 
manual switch-over. 


Radic control panel combining 
communications unit with range 
receiver, has been developed by 
——— Radio for converting 
Army Beechcraft UC-45’s_ to 
civilian flying by CAA beam, 


At Douglas, grommets lightly 
brought together in pneumatic 
squeezer serve to hold parts of 
work in place while spot-weld- 
ing. Full pressure is applied 
later when fastener is installed. 


Taper-checking fixture, which 
by small clamping arrangement 
holds tapered parts in a measur- 
ing machine, has avoided long 
mathematical processes at G-E’s 
Pittsfield, Mass., works, with 
improvements in speed and ac- 
curacy. 


Automatic stencil holder, using 
linen instead of paper stencils, is 
reported by Martin to have saved 
thousands of hours in marking 
materials. 


Sensitized plywood, for direct 
photographing of templates up 
to 50 sq. ft. in area, are stated 
by Douglas Fir Plywood Assn. 
to have saved much time and 
cost at Boeing aircraft plants. 


* OBITUARY x 


Edward S. Evans, prominent 
in aviation and president of 
Evans Products Co. In 1926, he 
demonstrated practicability of 
air transport by establishing a 
round-the-world flight record of 
less than 29 days, and as di- 
rector of National Air Transport 
he was pioneer in air passenger 
service. He was active in or- 
ganization of Northwest Air- 
lines, was formerly president of 
Parks Air College, Curtiss Fly- 
ing School, and Aircraft Bureau 
of Detroit Board of Commerce, 
and also served as chairman of 
Detroit City Airport Committee. 
He founded Wayne University’s 
air cargo research activities and 
the Edward S. Evans Trans- 
portation Research. He was 
Lt. Col., retired, Air Corps Re- 
serve. 


Dr. Robert A. Goddard, noted 
physicist and inventor. Well 
known for his many years of 
pioneering in the fields of jet 
and rocket propulsion, his wide 
knowledge of subjects was 
drawn upon by government 
during late war. 


Joe Parker, chief test pilot, 
Republic Aviation Corp. He 
served 9 yr. with AAF, and 
instructed fighter pilots in flight 





problems of compressibility and 
range. 
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WAR-BABY AIRLINERS 


Here (top) is commercial transport version of Handley Page Halifax 
bomber intended for immediate postwar use. Stripped of military equip- 
ment, craft is designed to carry 11 passengers and crew of 5. Bulge under 
fuselage is a detachable, 8,000-lb. capacity freight pannier which can be 


Jet down by winches and replaced by 


another loaded container, thus allow- 


ing rapid handling. Fitted with four 1,650-hp. Bristol Hercules engines, 


craft’s range is given as over 2,000 mi. 


photo) 


(British Information Services 


Above: First of its type to be built in France, this $0-30N Bellatrix 
airliner was designed for substratosphere travel. Weighing 12 tons, craft 
is stated to have 300-mph. top speed, to cruise at 257 mph., and to have 


a range of 1,250 mi. 


Power plants are 1,260-hp. Gnome-Rhones, and 


seating capacity is given as 23 passengers and crew of 4. Bellatrix was 
designed and built under noses of Nazis and hidden until fiberation. 
(French Press & Information Service photo) 





* INTERNATIONAL BRIEFS * 


ENGLAND — Both BOAC and 
Swedish ABA have shifted oper- 
ations to Croydon airport, which 
is being reconditioned for airline 
service, pending decision on a 
new London facility. 


It has been stated in Parliament 
that 20 Avro Tudor I’s have 
been ordered for trans-Atlantic 
service, while a large number of 
Tudor II’s have been ordered. 
First Tudor II will fly next 
month, and production will be 
under way by Jan. 1946. 


Initial Handley Page Hermes 
will fly this month, but no or- 
ders have yet been placed for 
this plane. 


Some importance is attached to 
appointment of Air Vice Mar- 
shal Bennett as_ operations 
manager for’ British Latin 
American Airways in view of 
his experience with BOAC. 


Passenger service to Channel 
Islands has been reopened with 
familiar de Havilland biplanes 
used before war. 


RAF losses in European war 
totaled 16,285 planes, of which 
Bomber Command lost 9,163, 
Fighter Command 3,558, Second 
Tactical Air Force (Mediterra- 
nean) 2,115, Coastal Command 
1,479, and Army Cooperative 
Command 70, 


Civil version of Short Sunder- 
land fiying boat, called the 
Sandringham, is now in produc- 
tion. Accommodating 24 day 
or 16 night passengers, plane 
weighs 56,000 Ib. and cruises at 
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199 mph. with a 1,600-mi. range. 


FRANCE — _ Unconventional 
fighter is new VB-10, with 
pilet sitting between two His- 
pano engines, driving contra- 
rotating propellers in nose. 
Plane, built in secret during 
occupation, has a top speed of 
ag mph. with a total of 2,500 
p. 


While internal air services are 
still on a small scale, most 
French colonies are now inter- 
connected and have air routes 
to Paris. 


SWEDEN—ABA has _s started 
service to Netherlands again, 
after completion of preliminary 
repairs at Schiphol airdrome, 
Amsterdam, 


FINLAND—Finnish Air Force 
is seeking a substantial num- 
ber of Myrsky fighters, which 
would be built in Finland. With 
a 1,160-hp. Twin Wasp, plane 
is estimated to have a 300-mph. 
top speed. It is armed with four 
machine guns. 


USSR—Among air services cur- 
rently connecting Moscow with 
other European cities are those 
to Vienna, Budapest, Warsaw, 
Prague, Sofia, Belgrade, and 
Teheran. 


SWITZERLAND — Swissair re- 
opened service to Paris via 
Geneva from Zurich, and it 
shortly hopes to extend to Lon- 
don. Service to Sweden via 
Holland is also expected shortly. 


Switzerland and U. S. have 
signed a bilateral air pact, giv- 
ing Swissair landing rights in 
New York. This company is 














WORLDATA......... By “VISTA” 


A curious situation has developed in Mexico, where a full- 
fledged battle has developed between CMA, Pan American 
subsidiary, and Aerovias Braniff, offshoot of the Braniff 
system in this country. Argument started when Braniff 
inaugurated service between Mexico City and Laredo, 
duplicating one of CMA’s more prosperous routes. Then, 
in July, Braniff opened service to Merida via Puebla and 
Vera Cruz, again bedding in beside a CMA main run. All 
angles of the argument are not available, but it is known 
that attempts were made to keep Braniff equipment and 
personnel off airports owned by CMA. Supposed cause for 
this action was Braniff’s refusal to pay an 85 peso fee 
(about $17) per landing, but it is generally felt this is not 
the only reason—repercussions were too many to have 
sprung from just a minor argument over landing charges. 


Shortly after Braniff inaugurated Merida service, the Min- 
istry of Communications cancelled its permit for that run. 
Braniff promptly obtained a court injunction and con- 
tinued service. Late in August this injunction was made 
permanent. Immediately following this, Gen. Alfredo 
Lezama, chief of civil aviation in Mexico, resigned, and 
inside reports from Mexico City state that his favorable 
attitude toward Braniff and other new companies was the 
immediate cause for his departure. Little is known about 
the political sympathies of the Minister of Communica- 
tions, and it is therefore hard to predict what the next 
development in the Mexican situation will be. It is quite 
obvious however, that the battle foreseen in AvIATION 
(July, page 183) is now well started. 


KLM is apparently leaving no stone unturned to regain 
its prominent position in international air transport. 
Large orders for modern type equipment from both Lock- 
heed and Consolidated Vultee are rumored, and the con- 
tinued presence of both Managing Director Plesman and 
his assistant Veenendaal in this country supports infor- 
mation that much of the company’s equipment will again 
come from the U.S. Negotiations are now under way for 
routes both to the Atlantic and Pacific coasts, and a 
South Atlantic route to Curacao is expected to be inaugu- 
rated in 1947. 


The Australian situation is still confused concerning the 
airline nationalization bill, and considerable opposition 
has already come from many quarters. Most-attacked 
feature of the bill is the limitation of authority of the 
airline board to pay anyone more than $4,850, spend more 
than $32,500 abroad, or buy or sell assets of more than 
$16,250 value without approval of the minister. It is felt 
this provision would make the*airline a political instru- 
ment, with the best jobs and biggest contracts subject to 
the minister’s office. Meanwhile the Australian Govern- 
ment is spending nearly $5,000,000 for new airports at 
Sydney, Melbourne, and Adelaide. 











negotiating for American air-]Maj. Ardois for his newly or- 
craft, and its president, Henry|ganized Cuban Air Lines, which 
Pillichody, will shortly return to 
this country to make arrange-|service throughout Republic. 
ments for new service. 





will provide a taxi and charter 


AUSTRALIA—Since its incep- 


ARGENTINA—Reports indicate|tion, Australian aircraft indus- 
that Argentine airlines 


have|try has produced 700 Beauforts 


placed orders in Britain totaling|and Beaufighters, 700 Wirra- 
$12,500,000 for aircraft and|ways, 200 Wackett Trainers, 
equipment. 250 Boomerangs, 1,070 Tiger 

Moths, and 87 DH-84’s. Also 


— of ship owners in Buenos] built were 1,300 Gipsy Major 
res 
Short Sunderlands from Britain.|}and 700 single-row Wasp _ en- 
Planes have been converted to/ gines. 
carry 30 passengers. 


CHILE—This country’s national 
airline, LAN, has been offered|Merlin engines. 
British equipment, in competi- 
tion 
Quoted prices are substantially 
lower for equipment of similar 
performance. 


has purchased four | power plants, also ’850 twin-row 
At end of war, North 
American Mustangs, also Brit- 
ish Mosquitos and _  Linco!ns 
were in production, as were 
Tudors will be 
built shortly. 


JAPAN — Discovered at war's 
end was Rita, four engine heavy 
bomber powered with Homare 
2,000-hp. engines. Craft had 


with American offers. 


CUBA—Planes and equipment|tricycle landing gear and single 
are now being purchased by!fin and rudder. 
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INTO THE FUTURE... 


In the peacetime days ahead, new and better automobiles, aircraft, moto 


trucks, tractors and a host of other modern machines will be supplied with 
ever-increasing numbers of newer and still better Bower Roller Bearings 


me 
ROLLER BEARING CO 


Detroit 14,Michigan 
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Weekend in Honolulu 0 LA gol 


No fanciful dream on a designer’s drawing board is this huge six-engined 
Clipper. Nonths ago Pan American placed an order with Consolidated 
Vultee for a fleet of these sky-giants. .. soon they will become an actuality. 

204 passengers and 7 tons of mail and freight will speed non-stop across 
the North Atlantic to Europe. Daily service to Honolulu and Latin 
America is part of Pan American’s sweeping postwar plan to bring distant 
places closer than they have ever been before. 

These are the types of planes for which Chandler-Evans builds carbue 
retors and fuel pumps. The larger planes — with engines from 400 H.P, 


up to the big ones needed by this new sky giant — demand the engineering 





precision and dependability that is built into every CECO product. As 


it is serving the Liberators, Superfortresses, and other big war planes CARBURETO RS 
today, so will Chandler-Evans supply tomorrow’s greatest air liners, FUEL PUMPS 
PROTEK-PLUGS 





CHANDLER-EVANS CORPORATION \ tonnecritur usaf. 
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Examiners Advise Broad N-S Expansion; 
No Threat Yet Seen to Regular Carriers 


...+ See "break" for NWA in Pacific report ... Deny 
petition to reopen North Atlantic case . . . Report 
on Interim Council; Warner is president . . . Com- 
promise mail rate posed by CAB 


More freedom for expansion 
of non-scheduled air transport 
is recommended in a report to 
CAB by Examiners William 
J. Madden and Curtis C. Hen- 
derson. The report suggests 
that no economic control be 
imposed upon non-scheduled 
carriers, except a limitation of 
ten trips a month between 
points served by certificated 
operators. 

The examiners advise that 
the distinction between sched- 
uled and non-scheduled oper- 
ators be dropped and that the 
latter be permitted to set up 
fixed schedules of any desired 
frequency, without certifica- 
tion, so long as points served 
do not have certificated airline 
connections. 

In recent years the certifi- 
cated airlines have feared 
eventual harm from  non- 
scheduled competition. It is 
the policy of the government 
that its certificated airline 
system, on which it depends 
for carriage of the airmail 
and for special services in 
emergency, shall not be sub- 
jected to damaging competi- 
tion. 

Therefore the examiners 
have sought to revise the legal 
clause that exempts non- 
scheduled operations from reg- 
ulation, to the effect: (1) That 
Statistics on such operations 
may be available in future; 
(2) that unauthorized services 
may be prohibited by requir- 
ing non-scheduled operators 
to have operating certificates 
from CAA (not to be confused 
with certificates of conveni- 
ence and necessity issued by 
the Board) ; and (3) that free- 
dom of eXpansion may be per- 
mitted, aiming for maximum 
employment and for the bene- 
fit of the public. 

The non-scheduled question 
demands early solution be- 
cause returning service men 
want to engage in the busi- 
ness, because of the airplane 
Shortage, and because an in- 
creasingly airminded public 
will want to travel off-airlines. 
Examiners found no immedi- 
ate need for action on air car- 
go and charter services, which 
they said are very small. They 
added that non-scheduled 
Services are not as yet a threat 
to the certificated airlines. 

This report is merely a rec- 
Ommendation to the Board, 
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which can differ with examin- 
ers and make partially or 
wholly adverse decisions. The 
Board will consider the in- 
creasing local pressure for 
short airlines. CAB Chairman 
L. Welch Pogue long ago ex- 
pressed opinion that uncertifi- 
cated services should have 
shortline business on a trial 
basis, and later might be cer- 
tificated. 

The Board is up against a 
problem of compromises, for 
a period of time, between the 
established airlines and the 
non-scheduled lines. If the lat- 
ter succeed in operating on 
regular schedules their very 
name will be a misnomer, 
and there will be no reason 
why the public should not de- 
mand mail service on them. 
In that case there would be 
no essential difference between 
the two. Unofficial opinion is 
that eventually there will be 
no distinction, and both will 


be subject to the same re-| | 


strictions and privileges. 


See “Break” for NWA 
In Pacific Report 


CAB examiners, reporting 
on the “Pacific Case,” last of 
the Board’s five subdivisions of 
foreign service route proposals 


‘to come up for hearing, make 
nine specific recommendations} | 


which the Board is likely to 
accept, if it follows precedent: 

1. That a certificate for 7 
yr. service be issued to North- 
west Airlines between New 
York-Chicago and Manila, 
P. I., via Alaska, Tokyo, 
Shanghai, and Hong Kong. 

2. That Pan American’s cer- 
tificate be amended authoriz- 
ing operations, limited to 7 yr., 
between Midway and Calcutta 
via Tokyo, Shanghai, Hong 
Kong, and Bangkok; and be- 
tween Manila and Batavia, 
Java, via Singapore. 

3. That PAA provide non- 
stop service between Honolulu 
and Wake. 

4. That PAA provide service 
between Noumea, New Cale- 
donia, and Sydney, Australia. 

5. That Alaska Airlines oper- 
ate service between Anchorage 
and Seattle, but shall not 
carry traffic between several 
intermediate points. 

6, 7, 8, 9. That certain minor 
changes be made in the cer- 
tificates of PAA and Western 





Airlines’ Canadian and Alas- 


kan airline service certificates. 

If the Board issues orders 
in accordance with the exam- 
iners findings, Northwest Air- 
lines, which for years was re- 
garded as a minor airline 
member, will become one of 
the world’s major operators, 
and the long-contemplated 
“over-the-top” route to the 
East will be realized. A cer- 
tificate for Northwest to the 
East, like all other foreign- 
service authorizations, would 
have to be approved by the 
President. It is more than 
likely that another route will 
be authorized through Alaska 
to Russia, and that the Rus- 
sians will ask for entry to the 
United States via the North. 


Deny Petition to Reopen 
North Atlantic Case 


In a terse order less than 
two pages long, CAB declined 
to reopen the “North Atlantic 
Case” in response to a petition 


by Pan American Airways, 
Penn-Central, Moore-McCor- 
mack Lines, and Northeast 
Airlines, 

Pan American in its peti- 
tion had charged that the 
Board, in awarding trans- 
Atlantic routes to American 
Airlines System and to TWA, 
and granting European exten- 
sions to PAA, had placed the 
latter at a disadvantage espe- 
cially with regard to terminals 
on the Continent. The Board 
denied it had shown “gross 
favoritism” to TWA, denied 
that legal notice of hearing 
was inadequate, and concluded 
that findings in the petition 
do not justify reargument. 


Report on Interim Council; 
Warner Is Presidents 


Meetings of the Interim 
Council of the Provisional In- 
ternational Civil Aviation Or- 








ganization (PICAO) closed at 
Montreal with satisfactory ac- 


HERE’S QUICK RECONVERSION 


Both AAF men and planes demonstrate speedy transition from roles of 


destruction to those of conservation. 


Top photo: North American B-25, 


specially rigged by ATSC, sprays DDT over polio-stricken Rockford, IIl., in 
experiment to determine efficiency of famed new insecticide in combatting 


spread of disease. 


Above: Jumpmaster briefs Negro paratroopers at Pendleton, Ore., Air 
Base, prior to timberland fire-fighting mission via Troop Carrier Command 


Douglas C-47. Men are ’chuted to otherwise inaccessible blaze spots to nip 
flames before damage can mount. Besides considerable equipment each man 
carries, there are supplementary chutes for dropping such heavier tools as 





axes, shovels, and water pumps, (Press Assn. and Wide World photos) 
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1200 SERIES 5200 SERIES 6200 SERIES 


The design engineer who has a large selection of 





bearings to choose from, each differing in over- 
all size and load-carrying capacity though fitting 
the same shaft, will find the task ‘of designing 
greatly simplified. 

If the load is light he may select the narrow 


| width of the medium series— gaining in economy 


| of cost, weight and space. If loads are heavy 
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and the permissible outside diameter is limited, 
there are the wide and duplex widths of this same 


in overall size and capacity... 
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1300 SERIES 5300 SERIES 
series. If loads are heavy and axial space is not 
available, the narrow and wide widths of the 
medium series provide increased capacity by 
increasing the annulus size. 

These five combinations are available for 
most of the standard bearing bore sizes. All 
are manufactured from the same select ma- 
terials and with the same precision to provide 
quiet, care-free operation. Ask for our Hy-Load 
Bearing Bulletin. 


HYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION 


Harrison, New -Jersey e Chicago * 
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Detroit . 


Pittsburgh ° Oakland, California 
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cord having been reached by 
the representatives of 19 
countries participating. The 
Council was scheduled to meet 
again Oct. 15. 
Edward P. Warner (pictured 
page 225), former Editor of 
AviaTIOoN, and for the past 
several years vice-chairman 
of the Civil Aeronautics Board, 
was elected president of the 
Interim Council. He is recog- 
nized here and abroad as a 
foremost authority on aircraft 
design and operation, and on 
aeronautics administration. He 
was succeeded as American 
delegate to the Council by 
Col. Gerald Brophy, former 
chief, AAF international 
anch. 
Me work on the Council’s tech- 
nical problems begin Oct. 2 
and 3 with meetings of the 
Air Navigation Committee and 
the Aif Transport Committee, 
espectively. 
' Dr. Albert Roper, of France, 
for 23 yr. secretary of the In- 
ternational Commission on Air 
Navigation, was unanimously 
elected to the secretaryship of 
PICAO. ICAN will be dis- 
banded by steps, as the Coun- 
cil takes over and the Chi- 
cago convention comes into 
force. 


Compromise Mail Rate 
Posed by CAB 


Last Jan. 1,CAB ordered the 
“Big Four,” airlines (Ameri- 
can, Eastern, Transcontinen- 
tal, and United) to show cause 
why their mail rates should 
not be reduced from 60c. to 
32c. per ton-mile, a cut of al- 
most 50%. 

Now, as expected, the Board 
has compromised by suggest- 
ing a rate of 45c. per ton-mile, 
which it believes will be ade- 
quate to meet the imminent 
procurement of new equip- 
ment and to tide any over 
fluctuations in passenger rev- 
enues. 

The Board’s recommenda- 
tion is contained in amend- 
ments of tentative findings 
during rate investigations, and 
in amendments to the show- 
cause orders previously served. 

These lines, 
meanwhile had reduced their 
passenger fares an average of 
7% percent to 4.5c. per mile, 
effective Aug. 20. It was be- 
lieved, and generally predicted, 
that the Board would modify 
its call for a drastic mail pay 
cut if the airlines would give 
the traveling public the bene- 
fit of high war earnings by 
cutting travel fares. 


* CROSS COUNTRY x 


TACA opened a new route to 
South America linking Costa 
Rica . . . Airline acquired four 
more Lockheed airliners, bring- 
ing total number of craft oper- 
ated by company in Central and 
South America to 52. 


EAL’s N. Y.-Washington serv- 
ice Was stepped up with addition 
©f four new daily round-trip 
flights ... Airline now operates 
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23 daily passenger flights be- 
tween these two cities, plus 
four cargo services. 


National Skyway Freight Corp. 
is new contract non-schedule air 
freight service, with former 
members of famed Flying Tigers 
and India-China ‘‘Hump”’ air- 
line as owners and operators. 
With hq. at Long Beach Muni- 
cipal Airport, company will use 
seven Budd RB-1 Conestoga 
cargo craft on West Coast runs. 
Cargo carrying contracts are 
now being negotiated. 


PAA is operating Lockheed C-69 
Constellations on coast-to-coast 
non-stop schedules for ATC, 
and has discontinued its AAF 
twin-engine operations. Com- 
pany-operated C-69 recently 
was reported in record Wash- 
ington-Burbank flight of 8 hr. 
44 min, flying at 50 per cent 
power at 12,000 to 14,000 ft., 
averaging 272 mph. for 2,359 
mi. . . . Airline inaugurated 
three more flights between Bar- 
ranquilla, Columbia, and Cie- 
naga, Sierra Nevada de Santa 
Marta, 


Delta Ajirlines received CAB 
permission to establish a direct 
route between Miami and Chi- 
cago via Cincinnati. 


NAL received CAB authority to 
add New Bern, S. C., as an 
additional stop on its route 
between Miami and N. Y. 


AA added an extra daily round 
trip between Yr. and Los 
Angeles, bringing total of coast- 
to-coast flights to 24 daily. 
New flight will include stops at 
Washington, Nashville, Tulsa, 
Oklahoma City, and Phoenix 
. . . Company’s Baltimore serv- 
ice has been resumed, with five 
— now calling at this city 
aily. 


* CALLING NAMES « 


(Continued from page 209) 


Charles L. ‘‘Les’ Morris has 
been named asst. to pres. of 
Bendix Helicopters. 


Jack Cornelius has been named 
v.-p. in charge of maintenance 
for National Skyway Freight 
Corp. 


R. S. Huested became adminis- 
trative asst. to v.-p. and gen- 
eral mgr. of Wright Aero. 


Frank E. Loomis has 
named EAUL’s city 
Charleston. 


been 
mgr. for 


Kenneth C. Gunter has been ap- 
pointed PAA’s advertising mer. 


Benjamin F. 
chairman of 


Pepper became 
TACA Airways, 
. A., board of directors, and 
John D. Warren has been named 
to board. 


W. E. Kline is new CAA acting 
regional administrator for first 
region with hq. in N. Y. C. 


W. R. Hall has been named mer. 
of U. S. Aviation Underwriters 
western dept. 


William E. Cullinan, Jr., became 
director of Bureau of Aviation 
of N. Y. State Commerce Dept. 


E. S. Stafford is new head of 
Beech Aircraft’s export sales 
dept., and W. Homer Kelly has 
been named public relations di- 
rector. 


Joseph D. Boylan has been made 
AA’s general Airfreight agent, 
and Richard W. Baker is new 
district traffic mgr. in Phila. 


Gabriel R. Volgiotti, formerly 
with PAA, joined Jordanoff as 
director of business research 
and is in charge of advertising 
and public relations. 
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LOWER COSTS 


with 


Stainless 





...getin touch with Carpenter 


F course you want to cut costs—and improve product 
O performance — where tube shapes are used. And 
that’s just why it will pay you to put Carpenter’s know- 
how to work on your design-engineering problems. 


You get more than the corrosion and heat resistance 
you want when you use this tubing. Each length of 
Carpenter Welded Stainless Tubing is 100% hydrostatic- 
ally tested. Walls are concentric. That means an extra 
margin of safety where strength is a factor. It often 
permits using lighter gauges without sacrificing strength. 


®For engineering help with your product 
problems, call Carpenter. And for printed 
information, ask for the data file folder 
on Carpenter Welded Stainless Tubing. It 
will point the way to lower costs ... im- 
proved product performance. 





CARPENTER WELDED STAINLESS TUBING 


SHS sass 34” to 41/,” O. D. 
GAUGES ;; 11 B.W.G. to 23 B. W.G. 


TYPES 53... 302, 304, 347, 309S, 316, 317, 329, 430, 
3-A and Invar. 


HAPES ;;; Round, half-round, oval, flat oval, perfor- 
. ated, shrouded, open seam, butted, D-shape. 


FINISHES .; White pickled with standard grits. Also 
inside and outside polished. 


THE CARPENTER STEEL COMPANY 


Welded Alloy Tube Division. . . Kenilworth, N. J. 


Yarbenter 


WELDED 
STAINLESS TUBING 
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Revere metals are impartial. They don’t care whether they are used for ] 
battleships or baby carriages, for rockets or refrigerators, for primers ; 
or piping. That is why there are no difficult reconversion problems at 
Revere to slow down production of copper, brass, bronze, aluminum, 
magnesium, steel. — 


We are ready now to fill industry's peacetime needs. 





_ Revere hopes that, in the conflict just ended, what we won was the 
gigantic opening battle for better living. To fight this war our nation 
needs materials and the products of industry on a scale even greater 

~ than that which won military victory. 


One inevitable result of Revere’s war effort is that not only our ability 

to produce, but our ability to give service, have been expanded many 

‘times. Revere research has probed further and further. Revere Tech- 

nical Advisors are armed with greater knowledge and experience. 

- New methods and new machines may save precious time or cut all- 
important cost. ~ 


‘With all these enhanced resources we are ready now to serve man’s 
Creative spirit and, by supplying industry in abundance, to help make 
of life the rich, joyous thing it can be. 
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Seed 





The full Revere facilities, 
including the Revere 
Technical Advisory 
Service, are made avail- 
able to you through the 


Offices listed here. 


In addition Revere 
Distributors in all parts 
of the country are eager 


to serve you. 
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REVERE 


COPPER AND BRASS. INCORPORATED 


-— Fourided by Paul Revere in 1801 | 
Executive Offices: 230 Park Ave., New York 17, N.Y. 


: 
; 


Listen to The Human Adventure on the Mutual Network 
every Wednesday Evening; 10 to 10:30 p. m., EWT. 











DIVISION OFFICES AND MILLS 


BALTIMORE DIVISION 
P. O. Box 2075 

1301 Wicomico Street 
Baltimore 3, Md. 
Phone: Gilmor 0222 
Teletype: BA 164 


MICHIGAN DIVISION 

5851 West Jefferson Avenue 
Detroit 9, Mich. 

Phone: Vinewood 1-7350 
Teletype: DE 237 


ROME DIVISION 

Rome, New York 

Phone: Rome 2000 
Teletype: ROME N Y 447 


MAGNESIUM-ALUMINUM 
DIVISION 

P. O. Box 2075 

1301 Wicomico Street 
Baltimore 3, Md. 

Phone: Gilmor 0222 
Teletype: BA 164 


DALLAS DIVISION 

2200 No. Natchez Avenue 
Chicago 35, lil. 

Phone: Merrimac 2600 
Teletype: CG 957 


NEW BEDFORD DIVISION 
24 North Front Street 

New Bedford, Mass. 

Phone: New Bedford 8-5601 
Teletype: NB 87 


CHICAGO MANUFACTURING 
DIVISION | 
2200 No. Natchez Avenue 
Chicago 35, Il. 
Phone: Merrimac 2600 
Teletype: CG 957 


ROME MANUFACTURING 
COMPANY DIVISION 
Rome, New York 

Phone: Rome 2800 
Teletype: ROME NY 449 


DISTRICT SALES OFFICES 


At above Mill Points and in the following cities 


ATLANTA 3, GA. 
Rhodes-Haverty Bldg. 
Phone: Main 2142 
Teletype: AT 96 


BOSTON 10, MASS. 
140 Federal Street 
Phone: Hubbard 7190 


BUFFALO 7, N. Y. 
1807 Elmwood Avenue 
Phone: Delaware 7616 


CINCINNATI 2, OHIO 
Carew Tower 


«Phone: Main 0130 


Teletype: Cl 171 


CLEVELAND 15, OHIO 
Midland Bldg. 

Phone: Cherry 3930 
Teletype: CV 572 


DALLAS 1, TEXAS 
Tower Petroleum Bidg. 
Phone: Central 8681 
Teletype: DL 88 


DAYTON 2, OHIO 
Mutual Home Bidg. 
Phone: Hemlock 3271 


GRAND RAPIDS 2, MICH. 

Keeler Building 

Phone: Grand Rapids 8-0511 
& 6-1314 

Teletype: GR 376 


HARTFORD 3, CONN. 
410 Asylum Street 
Phone: Hartford 2-3828 
Teletype: HF 87 


HOUSTON 2, TEXAS 
Mellie Esperson Bidg. 
Phone: Fairfax 7932 


INDIANAPOLIS 4, IND. 
Circle Tower 
Phone: Market 1908 


LOS ANGELES 15, CALIF. 
714 W. Olympic Blvd. L | 
Phone: Richmond 9314 oe 


MILWAUKEE 2, WIS. 
626 E. Wisconsin Avenue 
Phone: Marquette 1440 
Teletype: MI 292 


MINNEAPOLIS 2, MINN. 
Metropolitan Bldg. 
Phone: Atlantic 3285 


NEW YORK 17, N. Y. 
New York Central Bldg. 

75 East 45th Street 

Phone: MUrray Hill 9-6800 
Teletype:.NY 1-1222 


PHILADELPHIA 3, PA. 

Sixteen Sixteen Walnut St. Bldg. 
Phones: Bell—Pennypacker 6133 
Keystone—Race 1847 

Teletype: PH 206 


PITTSBURGH 19, PA, 
Gulf Bidg. 

Phone: Court 4342 
Teletype: PG 572 


PROVIDENCE 3, R. 1. 
Industrial Trust Bldg. 
Phone: Gaspee 8110 


ST. LOUIS 1, MO. 
Telephone Bidg. 

1010 Pine Street 
Phone: Garfield 4416 
Teletype: SL 191 


SAN FRANCISCO 4, CALIF. 
Russ Bidg. 
Phone: Sutter 0282 


SEATTLE 1, WASH. 


1331 Third Avenue 
Phone: Main 8372 
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This is the third in a series of advertisements concerning the future of Aviation .. . in America 




















American Business is 


Growin 


AKING America strong in the 

air, and thereby assuring Na- 
tional Security, is a program which 
will have the wholehearted coopera- 
tion of American Business as well as 
the support of John Q. Citizen, Gov- 
ernment, and the Aircraft Industry. 
And American Business, giving this 
support, will of course gain many 
benefits from the conversion of our 
increasing aviation skills and capaci- 
ties to the ways of peace. 


Just as aviation has helped to solve 
the problems of logistics in wartime, 


so will aviation provide industry and 
business with new tools for shrinking 
the distance between markets, for 
opening new channels of distribution, 
and for achieving quick and ready ac- 
cess to any part of the world in a mat- 
ter of hours. 

As industry takes advantage of the 
facilities offered by aviation in the days 
ahead, it will thereby contribute to the 
further development of aeronautical 
science in America—for example, by 
using such new aircraft as the heli- 
copter on many assignments for which 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL...EAST COAST, INC. 





PACEMAKER OF AVIATION PROGRESS 


© Beli Aircraft Corporation 











this craft is especially adaptable and 
useful. 

For these and many other reasons, 
American Business will do its part to 
make our Nation a great peacetime air 
power, working for Security and Per- 
manent Peace. 

At Bell Aircraft, we shall continue to 
utilize the ingenuity and research that 
helped to develop many of our victori- 
ous aerial weapons toestablish aviation 
and air power as a partner in progress 
to Business and to all mankind. 


% Buy War Bonds and Speed Victory % 


NIAGARA FRONTIER DIVISION 
Buffalo 5, N. Y. 


Airacobra ( P-39) and Kingcobra ( P-63 )— Fighters 
Airacomet— America’s First Jet Propelled Plane 


The Bell Helicopter 
ORDNANCE DIVISION 
Burlington, Vt. 


Flexible Gun Mounts and other military materials 


GEORGIA DIVISION 
Marietta, Ga. 
Bell Built B-29 Superfortress 
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AVIATION FINANCE 





nited Aircraft Corp. reports 
et profits for first half of °45 
ere $6,957,950, or $2.37 a 
nare, compared with net prof- 
of $8,450,113 or $2.93 a 
are in like ’44 period. Sales 
ere $332,821,621 against the 
421,444,094 a year ago. 


epublic reports estimated net 
meome Of $1,550,000 equal to 
157 a share for the six 
months ended June 30. Out of 
net, Pres. Marchev reported, 
436,000 has been set aside for 
nostwar readjustments. Sales 
or period were approximately 
148,000,000. 
























orthrop announced a backlog 
mounting up to $2,000,000 
monthly through Aug. 1947. 
ompany’s experimental re- 
search and development pro- 
pra are “virtually un- 
ouched” by ending of war. 


acklogs: Solar has received 
war contract cancellations 
amounting to around 60% of 
ts $40,000,000 military backlog 
of Aug. 1... Fairchild 
amera & Instrument has 
nilitary contracts totaling 
11,000,000, following V-J day 
ancellations . . . Menasco re- 
ained war contracts of $7,000,- 
000 following cancellations. 


eech Will continue develop- 
ment work in Derby, Kan., 
area in an effort to uncover 
additional gas reserves. Com- 
pany is now operating three 
wells which previde an output 
_ than 2,500,000 cu. ft. 
daily. 


Bendix Aviation plans to pro- 
duce bicycles at a rate of more 
than $2,000,000 annually . . 
Martin has experimental or- 
ders for aluminum castings 
designed to preserve ordnance 
in firing condition and ready 
for instant use in any future 
national emergency. 


American Airlines reports net 
earnings of $2,311,066 or $1.79 
a share for the six months 
ended June 30 against net 





| War Contracts 


Still On Books 
Continuing military contracts of 
14 of prime aircraft producers total 
$1,431,809,000, as shown below— 
giving grand sum of well over 
$1,500,000 
industry. 


,000 for nation’s aero 





$1,431,809,000 


profits of $2,165,035 or $1.68. a 
share in like 44 period. Gross 
was $21,769,374 against $16,- 
791,172 a year ago. 


Braniff Airways reports net 
profits of $129,866 or 13¢ a 
share for quarter ended June 
30 compared with net profits 
of $392,285 or 39¢ a share in 
like ’44 period. Total revenues 
were $2,006,406 against $1,562,- 
784 a year ago. 


Continental Air Lines reports 
net profit of $348,237 or $1.30 a 
share in fiscal year ended in 
June against net profits of 
$199,410 or 77¢ a share in 
previous fiscal year. 


Eastern Air Lines reports net 
profits of $856,787 or $1.44 a 
share for six months ended 
June 30 against net profits of 
$438,413 or 73¢ a share in like 
44 period. Operating revenues 
for six months increased 53% 
to $12,323,642. 


TWA reports net profits of 


$1,699,163 or $1.73 a share for 
six months ended June 30 
against net profits of $666,253 
or 68¢ a share in the like °44 
period. Gross was $17,218,608 
against gross of $10,490,785 a 
year ago. 


United Air Lines reports net 
profits of $3,541,785 or $2.20 a 
common share for six months 
ended June 30 against net 
profits of $2,924,837 or $1.79 a 
share in like ’44 period. 


Western Air Lines reports net 
profits of $266,350 or 65¢ a 
share for six months ended 
June 30 against net profits of 


*|$43,233 or 10¢ a share in like 


44 period. Gross was $3,355,- 
762 against $1,526,990 a year 
ago. 


Bell Aircraft reports sales for 
first half of ’45 of $177,000,000. 
After provision for taxes of 
$9,600,000, net income was ap- 
proximately $3,900,000 before 
contingency reserves. 


National Aviation Corp. re- 
ports indicated value of net 
assets on June 30 of $10,422,763 
or $23.34 a share against $8,- 
497,980 or $19.03 a share on 
Dec. 31, 1944. 


Thompson Products reports net 
profits of $1,232,356 compared 
with net profits of $1,546,030 in 
like *44 period. Net sales were 
62,690,621 against $68,411,859 a 
year ago. 


Square D Co. reports net prof- 
its of $922,870 or $2.09 a share 
for six months ended June 30 
against net profits of $920,854 
or $2.09 in like ’44 period. Net 
sales were - $21,747,868 against 
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$22,243,024 a year ago. 








ADDING IT UP ........ By RAY HOADLEY 


Unfilled Orders. It was in July of 1940 that unfilled 
orders of the aircraft industry topped the $1,000,000,000 
mark for the first time. Today, military contracts 
remaining on the books of 14 of the prime aircraft pro- 
ducers amount to $1,431,809,060, as shown by the list 
tabulated elsewhere on this page. Thus at the first blush 
of reconversion the industry emerges with a backlog of 
more than $1,500,000,000 to carry it through the next 18 
mo., as far as government work is concerned. And more 
will be added, possibly another billion dollars or so, 
unless Congress shies away from making the necessary 
appropriations available for experiment, development, 
and new-model production. 


Contrast to 1939. Just how well the industry as a whole 
has fared in the initial stage of reconversion may be 
seen from the fact that its 1939 volume (including a 
large amount of British and French business) totaled 
only $278,000,000. Right now Douglas and Lockheed 
together have more than that amount of commercial 
transport business on their books. 


Engine Companies. Backlogs of Curtiss-Wright and 
United Aircraft are not included in the compilation of 
the 14 companies. Both companies continue to hold 
engine, plane, and propeller contracts from the govern- 


-ment in substantial volume. Even so, it would appear 


that these integrated companies which produced an 
aggregate of nearly $2,500,000,000 of aircraft last year, 
will be among the hardest hit, relatively speaking, in 
the industry. Certainly, the surplus disposal problem 
will be tougher for them than for most others. 


Stock Market. Wall Street took the cancellation of 
billions of dollars of aircraft war contracts more or less 
without batting an eye. All things considered, the air- 
craft stocks put in a very credible performance through- 
out the confusion attendant upon the end of the war. 
What selling there was of aircraft shares was concen- 
trated largely in Curtiss-Wright and in United Aircraft 
common, the only air stocks to sell down, during August, 
to new low ground for the year. 


Profit Margins. Aircraft makers, at this writing, are not 
ready to hazard a guess yet on the profit outlook for the 
remainder of their military business. With smaller 
numbers of planes being produced, it is expected that 
unit prices are likely to go up. And the fact that most 
subcontracts have been cancelled should prove an aid 
in bolstering profit margins. 


Lifting Contrels. The aircraft industry is now com- 
pletely free of WPB controls, the first war industry to 
achieve this status. ' 


Airline Earnings. As expected, profits chalked up by 
the domestic airlines for the first half of 1945 estab- 
lished new high records in reflection of continuous war- 
time traffic gains. However, a word of explanation is 
needed. The CAB has recommended that the airmail 
rate for the “Big Four” be cut to 45¢ per ton-mile 


. instead of the 32¢ previously proposed and the 60¢ rate 


now prevailing. If the rate as proposed goes into effect, 
retroactive to Jan. 1, current earnings statements would 
have to be revised quite substantially. American and 
Eastern, for example, have been accruing mail pay on 
a 32¢ basis. Their earnings would be larger than 
reported. On the other harfd, TWA and United, which 
have been accruing mail pay at the present 60¢ rate, 
would show declines. 


Profit Adjustments. ‘ Effect of the proposed airmail rate 
cut would be to increase American’s six months’ net 
from $1.79 a share, as reported, to $2.21, while Eastern’s 
profits would edge up from $1.45 a share to $1.62 a share. 
At the same time the profits of TWA for the six months 
would slide from $1.73 down to $1.05 while those of 
United would slump from $2.40 a share to $1.80 a share, 
on an adjusted basis. 























neane 























Le A sc not 








gs ee 2 ees 


FAMOUS 


"FURSTS” 
by 
NEW DEPARTURE 
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First Dual-Purpose 
Ball Bearing 


First Conveyor 
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First Successful : 
Treadle Roll Bearing 
for Textile Looms 


First Engine with 
Cylinders Cast en Bloc 
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Th name New Departure aptly 
describes an organization whose | 
thought and action has ever been in 
advance of its time. 

A partial record of the “new de- 
partures by New Departure” is re- 
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| ported on this page. 
. Well over 300 million New De- [) 
/ parture ball bearings are in this 
: war, and we will stay with this task | | 
Fs First Fan and until the job is done. 14 WIL 
es Pump Shaft | Your future use of ball bearings : ing. 
re ’ : 1 b 
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ROY K. BROWN has been 


made NEA’s supt. of main- 
tenance. He came to airline 
from Wright, and previously 
had been in charge of main- 
tenance on EAL’s N. Y.- 
South div., and factory rep- 
resentative at Douglas and 
Lockheed in construction of 
DC-2s, DC-3s, and Lock- 
heed transports purchased 
by that airline. 


,COMDR. JOHN J. IDE, 
USNR, has been made Asst. 
Naval Air Attache at U. S. 
Embassy in London. He 
was European Representa- 
tive of NACA at Embassy 
in Paris from 1919 to 1940, 
and was then called to ac- 
tive duty with Navy Bureau 
of Aero and since 1943 has 
seen service in European 
Theater of Operations. 











CARL R. ANDERSON has been named vice-pres. in charge 
of all J. P. Riddle’s domestic activities. First connected 
with company in 1929, he stayed with AA when latter took 
over organization in Cincinnati, went to PAA, and then 
joined Emby-Riddle of Miami as asst. vice-pres. LT. COL. 
ARTHUR E. BOUDREAU has been appointed director of 
training. Now on terminal leave from AAF, he activated 
AAF college training progrand@jp 1942, later had charge of 
CAP pre-flight training and commanded units in AAF. 





WILLIAM M. ALLEN (left) has been elected pres. of Boe- 
ing. For 14 yr. a company director, he became member of 
board in °31, and previously, on formation of Boeing Air 
Transport and its purchase of Pacific Air Transport, he 
served as counsel and board member of those concerns. He 
received bachelor of arts degree from University of Montana 
and is graduate of Harvard Law School. WELLWOOD E. 
BEALL, company vice-pres., engineering, was elected chair- 
man of newly-created executive board of aircraft technical 
committee of AIA. Mr. Beall and five-man board will func- 
tion as steering committee. 
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ROBERT K. BROWN has 
been appointed mgr. of 
C-W’s Washington office. 
Formerly mgr. of contract 
and service dept. of Cincin- 
nati plant, he joined corp. 
in 1931, serving in Paterson 
production dept. as sales 
engineer. An Annapolis 
graduate, he joined Wright 
Aero in 1940 in production 
dept. 





W. D. HOLMAN has been 
appointed new material chief 
of Convair’s Fort Worth 
div. His new position will 
entail obtaining materials for 
production of company’s 
new giant B-36 six-engine 
pusher 320-ft. span heavy 
bomber. 





DR. SHAO WEN YUAN has 
joined staff of Polytechnic 
Institute of Brooklyn to 
continue helicopter research 
and introduce first academic 
course on rotary wing craft 
in regular curriculum of an 
engineering institute in U.S. 
He had been with McDon- 
nell and is also doing 
some work for Edo. 


EDWARD P. WARNER has 
been elected to presidency 
of Interim Council of Pro- 
visional Civil Aviation Or- 
ganizat‘on, and he has now 


resigned vice-chairmanship 
of CAB to assume new 
duties. He was editor of 


“AVIATION” from 1929-34. 
He has been closely con- 
nected with aviation since 
1910. 


JOHN E. CREGIER, JR., 
formerly of Convair, has 
been appointed sales-service 
mgr. for Commonwealth 
Aircraft, and he will super- 
vise all sales promotion for 
Trimmer amphibian. He has 
been associated with indus- 
try and airlines for over 15 
yr. and has had much ex- 
perience in sales-service and 
engineering activities. 





t 
LT. COL. JOHN H. CLEMSON has been released by Army 


to become general mgr. of midwest region of TWA. He had 
been general traffic mgr. of airline when he left to enter 
service as Capt. and became chief, domestic div., priorities 
and traffic of ATC, directing policy for priorities for all 
U. S. airlines through 20 regional offices in key cities. 
J. A. THOMAS became executive asst. to transportation 
vice-pres., with hq. in Kansas City. He has been airline's 
midwest region transportation mgr. since 1944, 





FRANCIS D. MILLER has 
been appointed to AA's 
newly created position of 
director of sales training 
and will develop refresher 
courses for company’s re- 
turning veterans. A gradu- 
ate of Culver, also Brown 
University, he had been in 
Navy since 1942. (Bach- 
rach photo) 


GEORGE R. HILL became 
director of market and sales 
research for CAL and will 
develop company’s program 
of passenger and cargo serv- 
ice. He holds a master’s de- 
gree in business administra- 
tion from U. of Denver. He 
was formerly with CIO and 
OPA. He holds a degree in 
business administration. 
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The dependability of molybdenum steels 
has been thoroughly established by their 
performance in aircraft engines. 
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NEW PRODUCTS 








ENGINEERING DATA 


Detonation Indicator ...............1 


Details of M. I. T.-Sperry detonation 
indicator for aircraft engines, with speci- 
fications and engineering drawings, are 
contained in new color catalog from 
Sperry Gyroscope Co., Div., Sperry Corp., 
Great Neck, W. Y.—AV IATION, Oct., 
'45. 


Pressed Brass Forgings .............2 


Large scale illustrations of special hot 
pressed brass and bronze forgings are 


contained in folder from Titan Metal 
Mfg. Co., Bellefonte, Pa.—AVIATION, 
Oct., °45. 

PRODUCTION 


Salt Bath Furnaces ...........-2+-+3 


Describing principle of immersed elec- 
trode type salt bath furnace, Salt Baths 
for Process Annealing, Cyclic Annealing, 
and Descaling, technical article from 
Ajax Electric Co., Philadelphia, gives 
application of equipment, processing 
methods, floor area, and cost figures.— 
AVIATION, Oct., ’45. 


Industrial Oxygen .............-+0+4 


Uses of oxygen in industry and details 
of its production are given in booklet 
from Air Reduction Sales Co., New York 
City, titled Oxrygen—Indispensable Serv- 
ant of Industry.—AVIATION, Oct., °45. 


Grinding and Finishing .............5 


Illustrating industrial applications of 
“Wetordry” method of grinding and 
finishing, booklet titled Faster, Better 
Finishing of Metal, Plastic and Glass has 
been released by Minnesota Mining & 
ag Co., St. Paul—AVIATION, Oct., 
5. 


GE hiv ccseeene vee cane wal 


Polan Industries, Huntington, W. Va. 
announces availability to industry of com- 
_ ., “Zenith” super flux.—AVIATION, 

et, “45 


Carbon Restoration Process .........7 


Tllustrating difference between normal 
heat treatment and skin recovery, or car- 


bon restoration process, Bulletin No. 
SC-125, from Surface Combustion Co., 
Toledo, describes process and covers 


applications.—AVIATION, Oct., °45. 


Self-Sealing Couplings .............8 


sulletin No. 107 from Aeroquip Corp., 
Jackson, Mich., contains descriptions and 
specifications ‘of company’s self-sealing 
couplings, developed to enable discon- 
nection of liquid carrying lines without 
need of draining system and priming.— 
AVIATION, Oct., 2 


Copper-Base Alloy Progress .......9 


Bulletin No. 71, from Ampco Metal, 
Milwaukee, is colorful institutional pub- 
lication describing plant and products, 
and illustrating progress in production 
od cone -base alloys.—AVIATION, Oct., 


Rust Inhibiting Treatment ..........10 


Circular from (frotective Coatings, 
Detroit, describes company products, par- 
ticularly “Micronoil Riso,’ new rust 
inh hed for metal parts.—AVIATION, 
ret., “4 
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INFORMATION TPS 


KEEP POSTED ON 


Products and Practices 


This selected information on new publications and products is 
offered by the “AVIATION” Reader's Service through cooperation 


with the manufacturers. 


It helps executives save valuable time, 


provides profits through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 





I 5 nnn dns dae cusecsceseuee 


Non-phenolic type degreasing com- 
pound is topic of circular from E. A. Ger- 
lach Co., Philadelphia. —AVIATION, Oct., 
45. 


Bronze Bushings and Bars ..........12 


Machined bronze bars and finished 
bushings, including grooved styles, are 
detailed in Catalog No. 45 from Shook 
Bronze Corp., Lima, Ohio. Comprehen- 
sive bushing listings are feature.—AVIA- 
TION, Oct., °45. 


Thread Cutting Screws ............13 


Shakeproof, Inc., Chicago, has issued 
folder descriptive of Type 1 thread-cut- 
ting screws.--AVIATION, Oct., °45. 


Fuel Booster Pump ................14 


Reported to have more positive vapor 
separating characteristics to handle 
larger fuel flow, new _ electric-motor 
driven centrifugal pump with one moving 
part is described in Bulletin No. 9 from 
Pesco Products Co., Div., Borg Warner 
Co., Cleveland.—AVIATION, Oct. °45. 


Heating Operations ..............15 


Ajax Electrothermic Corp., Trenton, 
N. J., has issued Bulletin No. 25 contain- 
ing information on heating, forging, hard- 
ening, and other operations on metals 
_— industrial machines.—AVIATION, Oct., 
"45. 


Panel Dial Plates .................16 


Gummed plastic plates stated to make 
a permanent bond are described in circu- 
lar from Pennsylvania. Plastic Corp., 
Pittsburgh.—AVIATION, Oct., °45. 


CN INS go sic cccccccccocecll 


Non-inflammable gasket sealer “‘Sum- 
tex” MM-50, for aircraft, manufactured 
by Summit "Paint & Varnish Co., Hart- 
ford, Conn., is described in folder.— 
AVIATION, Oct., °45. 


Ball Anodes for Plating ............18 


Circular from Udylite Corp., Detroit, 
describes uses of ball anodes in solving 
plating problems.—AVIATION, Oct., °45. 


ee 


Recommendations on use of hand and 
power. hack saws, with instructions on 
operation and adjustment of metal cut- 
ting band saws, are contained in Hand- 
book of Metal Sawing, from W. 
Barnes Co., Detroit—AVIATION, Oct., 
°45. 


Tool Steel Drill Rod ...............20 


Information on selection of tool steel 
drill rod, also heat treatment, is con- 
tained in booklet from Carpenter Steel 
Co., Reading, Penn.—AVIATION, Oct., 
"45, 


MACHINERY & ACCESSORIES 


Balancing Ways ............-cceeedl 


Reported to simplify static balancing 
straightening, and truing operations, and 
to obtain sensitivity to .007 oz.-in. in 
small 10-in. size (.009 in. 20- and 42-in. 
sizes) balancing ways, made by Ideal 
Commutator Dresser Co., Sycamore, IIl., 
are described in circular.—AVIATION, 
Oct., °45. 
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Dynamometer Manual .............22 Centrifugal Casting ..............25 


Description and applications of trac- Featuring heat-free “miracle hub”, 
tion type dynamometer made by W. C. centrifugal casting machine made by 
Dillon & Co., Chicago, are contained in Centrifugal Machine & Engineering Co., 
new company manual.—AVIATION, Oct., Kalamazoo, Mich., is described and speci- 
"45. fications given in circular.—AVIATION, 


Oct., ’45. 
Metal Cutting Tools ............+--23 Cettlea Toot 26 
Catalog from Haynes. Stellite Co., utting Tools ..... sete tage A age «5 
Kokomo, Ind., contains descriptions, engi- Circular from Continental Tool Works, 


neering drawings, and specifications of Detroit, lists line of cutting tools, includ- 
company’s metal cutting tools —AVIA- ing broaches, made by company.—AVIA- 


TION, Oct., °45. TION, Oct., °45. 

Conveyor ..........seeeeeeeeee+-24 Multiple Screw Driver ind beeetaaw sae 
New lightweight portable gravity con- Containing nine bits or wrenches to 

veyor, made by Lamson Corp., Syracuse, fit each of the many screw heads in use, 

N. Y., is described in folder.—AVIATION, “Unbrako” key kit, a multiple screw- 

Oct., °45. driver developed by Standard Pressed 








FOR EYE COMFORT OUT-OF-DOORS 


j SUN GLASSES 
D) mo 


EF Safe, scientific glare protection—that’s what 
the Ray-Ban formula means to those who work and play out-of- 
doors. The cool, sage-green Ray-Ban lenses shut out the sun’s hot 
infra-red rays and the burning ultra-violet rays. All the light useful 
for seeing comes through—colors are unchanged. 

Ask the men who wore Ray-Bans on the fighting fronts... on 
land, at sea, and in the air... why they prefer these superb sun 
glasses. Genuine Ray-Bans will soon be available... don’t accept 
substitutes. Bausch & Lomb Optical Co., Rochester 2, N. Y. 
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Steel Co., Jenkintown, Pa., is describes 
in color folder.—AVIATION, Oct., ’45, 


Boring-Drilling Machine ...........% 


Described as having wide field of appli. 
eation through use of hydraulic table 
feed system which has range of operating 
characteristics necessary for drilling 
materials of high or low density, Sty), 
CDH hydraulic Feed multiple ~ drilling 
and boring machine, made by B. M. Root 
Co., York, Pa., is described in Bulletin 
No. 131.—AVIATION, Oct., °45. 


ee 


Fischer & Porter Co., Hatboro, Pa 
has issued three catalog sections as fol! 
lows: No. 98-Y, Theory of the Rota. 
meter; No. 10-C, A New Era in Flow for © 
Rate beggars and No. 43-E, deal. f° 
ing wi armored rotameters.—AYVIA. 
TION, Oct., °45. — 


Resistant Materials ...............30 


Corrosion-resistant materials and . 
equipment now available from U. S. Stone. p£"8! 
ware Co., Akron, Ohio are detailed in 
special booklet.—AVIATION, Oct., '45, 


Aviation Industry Pumps ..........3] 


Use of water, oil, and gasoline pu 
in aviation industry are covered in beat 
let, Deming Pumps Everywhere, issued 
ne Co., Salem, Ohio.—AVIATION 

ct., °45. ; 


Fuel Injection Nozzle ..............32 


Written to explain fundamentals, book- 
let from Fuel Injection Div., Ex-Cell-0 
Corp., Detroit, describes operation of fuel 
injection nozzle for Diesel and gasoline 
engines.—AVIATION, Oct., 45. 


Machinists’ Tools <.c. os.0secccnseccn 


Products Engineering Co., Beverly Hills, 
Calif., announces literature on _ toggle 
clamps, drill bushings, gages, aircraft 
tools, rivet sets, and other hand units.— 
AVIATION, Oct., °45. 


Illuminated Magnification .........34 


“Magni-Ray”, illuminated magnifier for 
use anywhere that close inspection of 
magnified object is desired, is described 
in circular from George Scherr Co., New 
York City.—AVIATION, Oct., °45. 


Shankless Twist Drills .............35 


Development of roll-forged shankless 
twist drills, also their economies and 
efficiencies, are treated in booklet from 
Republic Drill & Tool Co., Chicago.— 
AVIATION, Oct., °45. 


Pull-Down Broachiny Machines .....36 


Specifications and description of line 
of pull-down broaching machines, suit- 
able for internal work and for large 
or heavy parts, are contained in Bulletin 
VMS-45 from Colonial Broach Co, 
Detroit.—AVIATION, Oct., °45. 


Gear CUMEKS oici6 6.0 Cac nvcisamcueee cee 


Circular from Garrison Machine Works, 
Dayton, Ohio, illustrates various types of 
company’s pitch line control gear chucks. 
—AVIATION, Oct., °45. 


Tools and Gages .......eeeeeeees +38 


Condensed catalog from Pratt & Whit- 
ney Div., Niles-Bement-Pond Co., West 
Hartford, Conn., describes line of units, 
including machine tools, Keller machines, 
Kellerflex, small tools, and agency sales 
items.—AVIATION, Oct., .’45. 


Flexible-Shaft Machines eereeeeeer e 


Catalog No. 44, from Wyzenbeck & 
Staff, Chicago, describes exible-shaft 
machines and equipment, ‘Hy-Speed” 
saw, hole and washer cutters, angle drill- 
ing attachments, and other tools and 
equipment.—AVIATION, Oct., ’45. 


Die Maintenance ..........0+55++-40 

“Strippits’, spring die stripping units 
made by Wales-Strippit Corp., North 
Tonawanda, N. Y., are described in Cata- 
log S.—AVIATION, Oct., °45. 





Hot Marking Plastics ..........++-41 

Information is available on devices for 
hot marking plastics by several methods. 
Maker is Acromark Co., Elizabeth, N. J 
—AVIATION, Oct., °45. 


AVIATION, October, 1949 














deserj 

me 7 ae ding Machine .................42 
o'Neil-Irwin Mfg. Co., Minneapolis, 
fers information on improvements to 
priginal “Di-Acro” bender, made in three 


occa 




















“9 = izes._AVIATION, Oct., 745. 

perati - * * 

ets. srinding and Finishing ............43 

ty, Styie Grinding and Finishing With Idler 
Grilling ackstands is title of folder from Behr- 
M. RoofManning, Troy, N. Y. Presented is com- 
Bulletinfplete engineering and production data on 

‘atest methods.—AVIATION, Oct., °45. 

.....29pHardness Tester ...............4-. 44 



















ro, Pq Information is offered by Clark Instru- 
as fol. ment Co., Dearborn, Mich., on new model 
e Rotg,@nardness tester designed to handle large 
in Flow r cumbersome parts.—AVIATION, Oct., 
B, , deal. 45. 
—AVIA. F 
Screwdriver Set ........... iter ra ere 
New type tool driver, featuring detach- 
-ee+.39Mable blades to fit any size screw, is 
and escribed in circular from Speedway 
. Stone. Engineering ,Co., Los Angeles.—AVIA- 
Riled in BTION, Oct., °45. 
» '45, 
OE a 
,eeee31 Market Forge Co., Everett, Mass., 
. Dumps ffers information on new type industrial 
n book. ptruck stated to be easily convertible for 
issued emany types of jobs through use of stand- 
ATION gard accessories.—AVIATION, Oct., °45. 
nspection Mirrors ..............- 47 
ei weceee Information is available on inspection, 
3, book. for mechanics’, mirrors, made in three 
:-Cell-O sizes by Ullman Products Co., Brooklyn, 
of fuel BN: Y.—AVIATION, Oct., ’45. 
Fasoline 
OS PE eee 
Equipto Div. of Aurora Equipment 
»+..33mCo., Aurora, Ill., has issued folder descrip- 
y Hill ive of combination work bench and table 
teams made of steel.—AVIATION, Oct., °45. 
aircraft 
units,—mprake Drum Lathe ................49 
Descriptive matter is offered by Bar- 
et Equipment Co., St. Louis, on new 
-+..34Mportable brake drum lathe for field serv- 
fier form@ce work or for operations where it is 
ve a advantageous to bring machine to job. 
scribed AVIATION, Oct., °45. 
)., New 
ze ortable Beam Scale ..............50 


Circular 608-P from Howe Scale Co., 


oe. d5mnutland, Vt., describes No. 54 modernized 
ankles Sportable beam scale which has 1,000-Ib. 
SS 


. ap.—AVIATION, Oct., 45. 
~ P. : 

rom + * . 
cago. _bie Casting Machines.............51 
Booklet from H. L. Harvill Mfg. Co., 


Jernon, Calif., describes three new types 


— of die casting machines. Included is 
é information on a fourth type, Model 
of line MHD-1AM1, for casting tin, lead, and zinc 
» Suit- Balloys—AVIATION, Oct., ’45. 
large 
“ae. Electric Blowers ............-+e-- 52 
9 Industrial and commercial vacuum 
Bcleaners and other electric blowers made 
37 by Breuer Mfg. Co., Chicago, are 
aby described in circular.—AVIATION, Oct., 
Works, 045. 
rpes of 
shucks. BSpray Booths ....................54 
Wet dust collectors and spray booths 
made by Metallizing Engineering Co., 
+38 Bione Island City, N. Y., are described 
Whit- @!" Bulletin 43A.—AVIATION, Oct., °45. 
West 
units, BThread Plug Gages ...............55 
chines, D Ne eal gin, Si ‘ rae 
- sales escriptive literature is available on 
thread plug gages made of ‘“Tantung”, 
non-ferrous hard alloy. Manufacturer is 
Master Gauge Co., Detroit—AVIATION, 
— ‘Oct., "45. 
eck & 
-shaft BToggle Clamp ..........02eeee+0+ +56 
we! Bulletin from Mechanics Engineering 
; and Co., Jackson, Mich., describes new ‘Mech- 
? Master” toggle clamp, stated to feature 
wide clamping range and to be instantly 
40 adjustable.—AVIATION, Oct., °45. 
units MEloctronic Gaging Instrument ......57 
nom “a pable of automatically gaging wide 
Cata va ivty of small parts, Model 700 electric 
& =< machine called ‘Autotron” _ is 
described in circular from Autotron Ce, 
.» AL BD ville, II.—AVIATION, Oct., 745. 
es for 
thods. Now Metallizing Gun ............-58 
N. J. Reported to effect new economies in 
Maiitenance, production, and corrosion- 
Prevention spraying operations, a new 
1945 
AVIATION, October, 1925 


metallizing gun produced by Metallizing 





Co,. of America, Chicago, is described in 
Bulletin No. F-1A.—AVIATION, Oct., 
"45. 

ELECTRICAL 


Multi-Cellular Speaker ............59 


Reported to deliver 60-deg. horizontal 
and 40-deg. vertical distribution, with 
low distortion, two-way multi-cellular 
“Duplex” loudspeaker made by Altec 
Lansing Corp., Hollywood, Calif., is 
described in booklet.—AVIATION, Oct., 
"45. 


Electronic Tube Manual ...........60 


General Electric Co., Schenectady, 
Y. Y., has issued new 412-page electronic 





tube manual to be sold to trade. 
to proper selection, it is in 
form, and new 
nominal annual 
45. 


A guide 
loose leaf 
data will be supplied at 

fee.—AVIATION, Oct., 


Electrical Contact Catalog ........61 

Stackpole Carbon Co., St. Marys, Pa., 
announces new electrical contact catalog 
and data book which contains descrip- 
tion of company’s products, also pertinent 
technical information.—AVIATION, Oct., 
"45. 


Electrical Equipment Brochures ....62 

Listed in separate brochures by Walker- 
Jimieson, Chicago, is equipment for volt- 
age supply, lighting, shop tools, sound, 
maintenance, and test and inspection.— 
AVIATION, Oct., °45. 


re 





Good delivery. ; 








tHe GRINDER wen 453" SWING! 


The new Model HGX Lempco Heavy-Duty Universal 
Grinder, is particularly adapted for postwar work. 
For it is one of the most versatile machine tools 
made. It does fast, precision turning and grinding 
on internal, external, face, and taper jobs. 
usually large 53” swing enables it to do many jobs 
that no other grinder in its price range can do. 
Exclusive Lampco hollow spindle draw-bar mount- 
ing. Quick-change spindle speed and carriage feed 
are automatic in both directions. 


Its un- 


Ceiling-priced. 
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Elements of Electronics ...........63 

Dr. Walter Richter, of Allis-Chalmers 
Mfg. Co., Milwaukee, has prepared edu- 
eational booklet Introduction to Elec- 
tronics, designed ‘to give an idea of part 
electronics will play in industry, plus an 
understanding of its principles.—AVIA- 
TION, Oct., *45. 


Electronics Fundamentals ..........64 

Basic facts about electronics, described 
in simple language and illustrated with 
cartoons, are given in booklet The Amaz- 
ing Electron, issued by Electronic Corp. 
of America, New York City.—AVIATION, 
Oct., *45. 


Fluorescent Lighting Capacitors ....65 


Tobe Deutschmann Corp., Canton, 
Mass., offers detailed data on new power 
factor correction capacitors for fluorescent 
lighting circuits employed in industry.— 
AVIATION, Oct., '45. 


Crystal and Holder Assembly ..... .66 

Bulletin No. SE-111, from Bendix 
Radio, Baltimore, described general char- 
acteristics and specifications of MxX-9 
Series crystal and holder assembly. Unit 
is designed for frequency control in com- 
munication and experimental service.— 
AVIATION, Oct., ’45. 


Two-Beam Cathode Ray ...........67 


Information is available on double- 
beam cathode ray tube Type 5SP, manu- 
factured by Allen B. Du Mont Labora- 
tories, Passaic, N. J. Tube provides two 
complete “guns” in single glass envelope. 
—AVIATION, Oct., °45. 


PLASTICS & SYNTHETICS 


Plastic Component ...............-68 

Uses of chemical melamine in plastics, 
textile, paper, chemical, paint, and allied 
industries, are given in booklet from 








IN the realm of forging design and the development of 


proper grain flow, Wyman-Gordon has long pioneered and 


has originated many forging designs which, at the time of 


their development, were considered impossible to produce by 


forging. Wyman-Gordon is foremost in scientific develop- 


ment—the greatest name in forging. 


WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 


WORCESTER, MASSACHUSETTS, U. S. A. 
HARVEY, ILLINOIS 


DETROIT, MICHIGAN 








American Cyanamid Co., New York Cit 
—AVIATION, Oct., °45. ; 


Resorcinol Adhesive ..............68 

Resinous Products & Chemical ( 
Philadelphia, offers information on ney 
room temperature setting resorcino] ad. 
hesive called ‘‘Amberlite’” PR-115. pe 
veloped for gluing wood to wood, resin jg 
stated to show good adhesion to laminates 
rubber, and transparent plastics.—AVIA. 
TION, Oct., °45. 


PLANT MATERIALS 


Flooring ...ccccscccccccccvccccceN 


“Stonoleum”, flooring material de. 
scribed as bonding directly to old floor 
without use of bonding agent, is detaileg 
in bulletin from Continental Asbestos é 
Refining Corp., New York City.—AVIA. 
TION, Gct., *45. 


RN TURN «o.ois & oh ie se tw ne is « 


Bulletin No. 675 from R. P. Adams Co, 
Bufialo, contains description of Model 
TF-1 twin water filter, self contained 
unit for use wherever water must be 
“polished”.—AVIATION, Oct., ’45. 


Adjustable Bench Light ............72 


Catalog No. 111 from Swivelier Co, 
New York City, concerns new line of 
“Work-Lites’’, electrical lighting fixtures 
for machine, bench, or desk. Units are 
adjustable and may be had in _ various 
— and types of shades.—AVIATION, 

ct., °45. 

































































Floor Resurfacer .......ceceeceesld 


Described in circular from Tufcrete 
Co., Des Moines, Iowa, is ‘“‘Tufcrete’’ floor 
resurfacer which may be used over wood, 
concrete, brick, or other type _ flooring, 
or it may be used as complete new 
surface.—AVIATION, Oct., ’45. 


Fluorescent Lamp Lock ............74 

Laduby Co., New Haven, ‘Conn., offers 
circular on ‘Flur-O-Locks”, device de- 
signed to prevent loosening and falling of 
fiuorescent lamps.—AVIATION, Oct., °45, 


i es, ee errr rare 

Light From Floors is title of booklet 
from Atlas Cement Co., subsidiary of 
U. S. Steel Corp., New York City. Re- 
edited and re-arranged for reconversion 
period, booklet emphasizes advantages of 
white cement floors.—AVIATION, Oct, 


45. 


Recessed Fluorescent Fixtures ..... .76 

Bulletin No. 203, from R. & W. Wiley, 
Buffalo, treats of new type fluorescent 
fixture which may be recessed into ceil- 
ing, yet is stated to be easy to service 


and clean.—AVIATION, Oct., ’45. 
TRANSPORTATION 
MivCtOtE HGWTNG © 6.6 os. cand stars cer 77 


Scope of company’s special services in 
handling and hauling of aircraft by 
tractor-trailer is outlined for manufactur- 
ers and commercial and private operators 
in folder from’~U. S. Aeroplane Carriers, 
Dover, Del.—AVIATION, Oct., °45. 


MANAGEMENT AND EMPLOYEES 


Incentive Wage Plans .............78 

Survey of incentive wage plans, con- 
ducted by Douglas T. Sterling Co., Stam- 
ford, Conn., now appears in booklet cover- 
ing subject.—AVIATION, Oct, ’45. 


Employee Relations ...............79 

Elliott Service Co., New York City, 
offers seven guidance manuals for use of 
foremen, supervisors, -and department 
heads in meeting i =a relations 
problems. Manuals are described in neW 
illustrated catalog. —AVIATION, Oct., ’45. 


NEW PRODUCTS 





Machinery 
& Accessories 


Straightening Press ..............-80 


Power hydraulic straightening press 
with 6 in. or greater ram stroke and cap. 


AVIATION, October, 1945 






































50 tons, is announced by Anderson 
ros. Mfg. Co., Rockford, lll. Traveling 
1m rods on four ball bearing equipped 
theels, and table is equipped with V -slide 
n which are mounted spring loaded cen- 
prs and checking rolls. Machine indieates 
mount of runout, where to stop shaft and 


>. De straightening, and, during operation, 
resin jg — how much shaft is being bent. 
minates{/#rhen when pressure is released it shows 


sult of first ‘‘try’’ and offers guide for 
ext operation.—AVIATION, Oct., '45. 


bver-Running Clutch ............. 81 


Gear Grinding Machine Co., Detroit, an- 
ounces ‘‘Formsprag,”’ new full-comple- 
yent over-running clutch consisting of 
ylindrical inner and outer races, annular 
pace between them being filled with ac- 
urately formed sprags. Contact with both 
urfaces is maintained by an energizing 
nnuular spring at each end of sprags. 
Then torque is applied, all sprags are ro- 
ated, gripping inner and outer races and 
ming what is practically a single piece 


eee, | 


al de. 
ld floor 
detailed 
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-- Co, f metal. With torque removed, all sprags 
Model re stated to release instantaneously.— 
cnet AVIATION, Oct.; '45. 


oring Chuck ........seseeeeeee+ 82 


Designed for use on large mills and bor- 
mg mills, and having boring capacity as 
arge as 26 in. dia., boring chuck made by 
he Soto Tool Co., Detroit, is described as 
nabling operator to center drill, bore a 
ole or holes, and then drill again without 
emoving boring chuck. When drilling is 
quired, boring bar is remaved and chuck 
rought to dead-center by moving adjust- 
ng screw to end of travel and setting to 


ocoeke 


er Co, 
line of 
fixtures 
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p Boring chuck is then ready to re- 
eive drill chuck. After drilling, drill 


huck may be used as adapter for most 
pecial tools, such as end mills, cutters, 
ey-way cutters, saws; and fly tools. Ac- 
essories are 9-in. boring bar, boring 
or, right angle, 20-deg.  filytool 
dapter, end mill reducer % to %*% in., 
oring bar reducer % to % in., short bor- 
g bar 5 in., and end mill reducer.—AVI- 
TION, Oct., ’45. 
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urnbuckle Adjustment Set.........83 


ES Consisting of turnbuckle wrench . and 
...78"o, V-shaped retainers connected by 12 
con- My, ensth of link chain, new turnbuckle 
Stam- djustment set developed by Aero Tool 
vn 0, Burbank, Calif., is reported to be 
co me saver, -When retainers are dropped 
ver swaged-cable fitting, converging 
9 €ps in retainers find their own adjust- 
City, 
ise of 
tment 
utions 
1 new 
oy 45. 


huck is removed and boring bar inserted. : 





A DRAWING BOARD IN A Hoeindlry P 





o ... but Acme Aluminum Castings Service 
does include engineering design 





WE don’t put our drawing boards right out on the 
foundry floor. But Acme does offer a design service 
which has proved helpful to many users of Acme Per- 
manent Mold Aluminum Castings. Acme engineers, 
through their long experience in making tools and 
patterns, and in working with aluminum and its 
alloys, can frequently suggest constructive changes 
in design. Such a change may, for instance, lead to 
the use of less metal with no sacrifice in casting 
strength, and a saving to the customer. 


Whether or not you call upon the advisory service of 
Acme engineers, you will gain the benefit of modern 
production facilities and quality control in the pro- 
duction of your castings. Acme facilities include pat- 
tern and tool shop, as well as one of today’s most 
modernly equipped foundries. Close temperature 
control and rigid inspection methods guard the 
quality of every Acme casting. 


Submit your castings problems to the Acme organi- 
zation. You’ll find that Acme experience and Acme 
facilities will help you enjoy higher production rates 
and lower production costs. 
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ment on any fitting from to i 
dia., weight of chain holding them 


position, with set-screw provided in case 
of need. Chain acts as rigid bar against 
simultaneous clockwise and counter clock- 
wise torque of cable fitting set up when 
turnbuckle is turned, while its vertical 


flexibility permits adequate clearance 
tight spots.—AVIATION, Oct., '45. 


Portable Industrial Controls........ 

Assemblies developed by Brown Instru- 
ment Div., Minneapolis-Honeywell Regu- 
lator Co., Philadelphia, are described as 
improving portability of industrial instru- 
Offered are: (1) Cast carrying 
handle, plus parts, for smaller instru- 
ments, such as meters and gages: and (2) 
two locker-type carrying handles, with 
feet and necessary assembly parts for 
including 


ments. 


heavier potentiometer’ types, 
electronic.—AVIATION, Qct., ’45. 
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Tension Lock Control..............85 
Described as offering positive lock for 
difficult control jobs, with ability to hold 
any load pressure which can be applied 
by hand, new push-pull tension lock con- 
trol produced by Arens Controls, Chicago, 
can be used in combination with rods and | 
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Call Ryerson 
when you need 
aircraft alloy steels 


You get quick action on your aircraft alloy 
steel requirements when you call Ryerson. 
Our plants at Chicago, and New York are 
official warehouses of the ACW program. 
Aircraft quality steels in stock—-NE 8630 
and X4130 rounds and hexagons, also 
NE8740 and 4140 rounds—can be shipped 


fast to qualified users. Other steels at all 
eleven Ryerson plants include everything 
from structurals to stainless. More than 
10,000 kinds, shapes and sizes in all. Write 
for a Ryerson Stock List—handy guide to 
these vast steel stocks. And call Ryerson 
for aircraft alloys or other steel needs. 


Joseph T. Ryerson & Son, Inc., plants: Chicago, Milwaukee, Detroit, St. Louis, 


Cincinnati, Cleveland, Pittsburgh, Philadelphia, 


Buffalo, New York, Boston. 





QUICK, DEPENDABLE SHIPMENT 
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cables as well as other flexible or rigiq 
push-pull remote controls. Device, con. 
sisting of %-in. steel sleeve containing 
entire operating mechanism, weighs 8 oz, 
Control knob locks control in any position, 
Pulling out of control head sets contro} 
to any position, as wedge key inside 
control wedges itself against wall of 
outer sleeve preventing inner sliding 
member from moving. Pushing button on 
head depresses spring, which in _ turn 
actuates wedge pin, permitting sliding 
member to be, moved in.—AVIATION, 
Oct., °45 


Torque Screwdriver ..............86 


With basic principle and construction 
identical with those of maker’s torque 
wrenches, new torque screwdriver hag 
been developed by Apco Mossberg Co, 
Attleboro, Mass. In.-lb. are indicated di- 


Ec, ee. 








rectly on dial without use of springs, and 
range is from 0 to 25 in.-lb. Two bits are 
furnished, one for Phillips screws and one 
for slotted screws, together with adapter 
for 4-in. square sockets.—AVIATION, 
Oct., "45. 


Controlled Pickling Inhibitor........87 j 


Reported to protect metal and save acid 
by working on scale only, new controlled 
pickling inhibitor developed by Kelite 
Products, Los Angeles, is called ‘‘Kelite 
Control.”’ It is stated to reduce possibility 
of hydrogen imbrittlement.—AVIATION, 
Oct., °45. 


Drill Guide Pressure Foot..........88 


Drill guide pressure foot, made by 
Products Engineering Co., Beverly Hills, 
Calif., is used with hand motors in jig 
template drilling. It is now offered in new 
design and aluminum construction.—AVI- 
ATION, Oct., °45. 











Aeroprops for Extra Service Smiles 


This General Motors Propeller Is Engineered 
for Easy Maintenance 


THIS WAR has proved that easy 
maintenance is a “‘must”’ in any 
aircraft part. That’s one of many 
reasons why the Aeroprop is in 
such demand today, and why it 
will serve you so well tomorrow. 

The Aeroprop is remarkably 
clean and simple in design. It can 
be inspected and serviced in record 
time. A single blade, or the com- 
plete propeller, can be removed 


and replaced in a matter of min- 
utes. In war, that means fewer 
hours wasted on the ground. In 
peace, Aeroprop simplicity will 
help to shorten maintenance time 
and contribute to the economy, 
efficiency, and reliability of com- 
mercial flying. 

This General Motors Propeller 
is one of many war-proved de- 
velopments that will serve the fly- 


dae 
eroprop 


LIGHT + STRONG « RELIABLE 


AEROPRODUCTS DIVISION 


‘ 


* GENERAL MOTORS CORPORATION * 


ing public when the achievements 
of America’s aircraft and accessory 
industries are converted to planes 
of peace. 


Aeroprop Advantages — Lightness for pay- 
load . . . Strength for safety . . . Simplicity 
for easy service ... Faster Automatic Pitch 
Change for flight efficiency . . . Full Feath- 
ering for engine protection . . . Engineered 
for reliability. 


DAYTON, OHIO 
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PEX an.- 
nounces a series of bit holders that 
absolutely revolutionizes the use of 
Power Bits and Hand Drivers for 
Phillips Recessed Head Screws, 
Here’s what they do: 


hs Save you money after original in- 


stallation of holders is made because 
they eliminate necessity of carrying 
so many different sizes of screw 
driver bits. The insert tips are the 
only items necessary for you to 
carry in stock. One range of in- 
serts fits various sizes of holders. 








ALE Save vitally needed critical steel 
and release it for other war time 
users. 


» Serpe, Increase bit life due to the float 


between insert and holder, allowing 
for easier direct alignment with re- 
cess in screw. 





CWT Decrease handling cost of screw 
driver bits because it is no longer 
necessary to return screw drivers for 
reconditioning as cost of inserts is 
approximately that of the recondi- 
tioning charge. 

Send for Bulletin No. 102 giving 
complete details. 


APEX 


THE APEX MACHINE & TOOL COMPANY °¢ DAYTON, OHIO 


Manufacturers of Power Bits for Phillips, Slotted Head and Clutch Head Screws; and Hand Tools 
for Phillips and Clutch Head Screws. 











Se 
ng 


he 
to 


rs. 


at 


1g 


e- 








Plastic Adhesive ........... gave one 


Suitable for lightweight, high strength 
sandwich construction,-and other mass 
production bonding of materials, ‘‘Cordo- 
Bond” adhesive No. 250, made by Cordo 
Chemical Corp., Norwalk, Conn., is _re- 
ported to bond quickly by baking at glue- 
line temperature of 250 deg. F. under 
pressure of 50 psii—AVIATION, Oct., ’45. 


Sintered Carbide Dies ..... ocdewee 90 

Making use of inserts of ‘“Diecarb,” 
sintered carbide combinations with Rock- 
well hardness of 65 to 73, blanking and 
forming dies made by Firth-Sterling Steel 
Co., McKeesport, Pa., are reported to 





ANNOUNCEMENTS— 


of new machinery, shop equip- 
ment and materials, electrical 
appliances, and aircraft parts 
and field units are invited. 

In writing, emphasis upon 
specific aviation applications of 
newly marketed items is desir- 
able. Also, whenever possible, 
glossy-print photos should be en- 
closed. Please do not send elec- 
tros. Address— | 
New Products Editor, AVIATION 
330 W. 42d St., New York City 18 











multiply many times the number of 
pieces per grind. Material is available in 
four grades. Company is prepared to 
provide die-makers with engineering as- 
sistance covering design of complete die, 
as well as methods of applying inserts 
in various ways and recommendations on 
grinding.—AVIATION, Oct., ’45 


Mrente QUQNN oo co iocaewws cas ee 


Crane built by Hyster Co., Portland, 
Ore., is of 10,000 lb. cap. and is stated 
to be equally facile inside buildings and 
outside on lots with rough and uneven 
surfaces. It is known as the ‘“Karry 
Krane’’.—AVIATION, Oct., °45. 


Floating Anchor Nut ..............92 


Described as employing replaceable 
standard nuts, new floating anchor nut 
made by Kaynar Mfg. Co., Los Angeles 
is available in sizes from No. 6-32 to % 
in.-24, Unit consists of base, retainer, 





standard nut, and steel spring clip, as- 
sembled. Clip holds nut securely but .can 
be pried up with screw driver to permit 
replacement of damaged nut. Unit has 
base of high strength aluminum. It can 
be used with high temperature nuts, up 
to 650 deg. F.—AVIATION, Oct., ’45. 
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_ Reported to be suited to assembly-line 
jobs of nut-setting and screw-driving, 
new 4-in. cap. pneumatic impact wrench 
with straight type grip and lever control 





AVIATION, October, 1945 


And now.... 
EQUIPMENT FOR THE AIRPORT 

















Since 1932, we have manufactured 
tens of thousands of welded tubular as- 
semblies and forgings for aircraft... 
building precision-made parts for most 
larger aircraft producers. 

Now, we also are manufacturing many 
articles of Ramp and Hangar Equipment 
for the Airlines “ground” equip- 
ment so necessary in keeping vital war- 
time air traffic ‘‘on the move.” 

Requirements of Ramp and Hangar 
Equipment manufacturing for the Air- 
lines are varied. Only a few items are of 
standard design and specification per- 
mitting the economies and improvements 
possible in production line procedure. 
Whether the need is of individual or 
standard specification, we are fully 
staffed and equipped to produce as_or- 
dered. 

A letter of inquiry from you will bring 
you full information regarding Airlines’ 
“Equipment for the Airport,’’ now! 


BUY UNITED STATES WAR BONDS AND STAMPS 


=a 
* AIRCRAFT MECHANICS ~~ 


COLORADO SPRINGS, COLORADO 


“DESIGNERS +++ ENGINEERS +++ MANUFACTURERS 





























BROKEN OVERHEAD GASOLINE LINE FIRE 
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Further increases 


fire-fighting effectiveness of 


KNOCKED OUT IN SIXTY-FIVE SECONDS 


NEW DUAL-STREAM NOZZLE 





g tet 





DUGAS EXTINGUISHERS 


Pictured above is a rigorous test 
conducted at the DUGAS Division 
Test Grounds, under observation of 
Underwriters’ Laboratories and Fac- 
tory Mutual Laboratories. Burning 
gasoline escaped at the rate of 10 
gallons per minute under 50-lb. 
pressure through three hacksaw cuts 
in a pipe 13 feet above ground. 





deals effectively with spill fires and 
fires difficult to reach because of 
height or obstructions. Designed 
for use with DUGAS Wheeled Ex- 
tinguishers, the new dual-stream 





Quick Facts About DUGAS Dry Chemical 


1—For extra-hazardous fires involving flam- 
mable gases, liquids, greases or electrical 
equipment. 

2—Not an electrical conductor. 

3—Non-toxic, non-corrosive, non-abrasive. 

4—Not affected by extreme cold or heat. 











Write today for complete information re- 
garding DUGAS Wheeled Extinguishers 
with the New Dual-Stream Nozzle... 
and DUGAS Hand Extinguishers. 


SUL PR 
AN Ody 
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Approved by Underwriters’ Laboratories, 
and Factory Mutual Laboratories. 


ANSUL CHEMICAL COMPANY, MARINETTE, 


EXTINGUISHER 


Inset shows how quickly the fire 
was knocked out by DUGAS Dry 
Chemical after it had been allowed 
to burn for one full minute. Using 
the straight stream from the new 
dual-stream nozzle on a No. 350-A 
DUGAS Wheeled Extinguisher, the 
overhead gasoline fire, including 
blaze on ground, was extinguished 
in exactly 65 seconds. 


NEW 
DUAL-STREAM 
NOZZLE... 


nozzle greatly increases fire-fighting 
range and effectiveness. A turn of 
the handle gives a straight stream 
with a range of 45 feet—or a fan 
stream with a range of 15 feet. 





DUGAS 350-A 
WHEELED 


WISCONSIN 


DUGAS DIVISION 








is offered by Aro Equipment Co., Bryan 
Ohio. Torque control is obtained ‘pri- 
marily through construction of roller 
clutch impacting mechanism which con. 
sists of anvil, hammer, and two cylindri- 
cal steel rollers. When in operation, cen. 
trifugal force throws rollers. out against 
hammer, where they are caught in shear 
between hammer and anvil, which trans- 
fers full torque to work in form of sud- 
den impact. Model 3012 has %& in. square 
drive, weighs 1% lb., and is 6% in. long, 
—AVIATION, Oct., °45. 


Aluminum Pre-Cleaner ............94 


New aluminum pre-cleaner and deoxi- 
dizers announced by Optimus Detergents 
Co., Matawan, N. J., are reported to pro- 
duce low surface resistance preparatory 
to spot welding, also to prepare aluminum 
for Alrok treatment, anodizing, and paint- 
ing.—AVIATION, Oct., ’45. 


Ball Bearing Bushings ..............95 


Maker of new “Ball Bushing,” Thrift. 
master Products Div., Thomson Indus. 
tries, Long Island City, N. Y., describes 
product as giving sliding members same 
advantage as gained from ball bearings 
for rotating parts. Bushing contains series 
of ball circuits, one side of circuit carry- 
ing bearing load with other side returning 
balls in clearance provided in outer race 


} 


' 





member. Continuous bearing prevents 
cocking or binding on shaft. Rolling con- 
tact plus sealed-in lubrication provides 
anti-friction precision alignment. System 
of ball circuits can be infinitely varied, 
states maker, for differing load capacities 
and shapes of bearing members. Bearing 
may be of considerable length, and of a 
square, hexagon, or octagonal section.— 
AVIATION, Oct., ’45. 


Welding Flux ...cccccccccccccccs Mb 


Used for gas welding wrought, cast, or 
high tensile aluminum and aluminum al- 
loys, ‘‘Flo-Well’’ No. 1, a free-flowing flux, 
has been produced by A. K. Mauk, Pitts- 
burgh, Pa.—AVIATION, Oct., ’45. 


Electrical 
Appliances 


Coaxial Terminals ..........00000097 

Burndy Engineering Co., New York City, 
announces new terminals and ground-tap 
connectors for coaxial and shielded cable 
which are installed by indenting with 
‘“‘Hytools,’’ without use of solder. Con- 
nector for braided conductor or shield may 
be installed with braid tap to make termi- 
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nal connection or ground tap, or it may 
pe used to anchor shield to prevent braid 
from slipping. Connection with inner con- 
ductor is made with ‘“‘Hylug’”’ having an 
insulation shroud. Outer conductor or 
shield is grounded or terminated by con- 
nection which consists of two ferrules and 
praided tap. Smaller ferrule, which is 
slipped between inner insulation and outer 
conductor, is used to take up pressure 
when assembly is crimped. Larger ferrule, 
accommodating braid-jumper_ tap, is 
slipped over outer conductor. Entire as- 
sembly is then crimped with interlocking 
dies.—_AVIATION, Oct., ’45. 


Rotary Solenoid ..................98 


Applicable to many controls in aviation, 
“Ledex’’ rotary solenoid developed by 


George H. Leland Development Engineer- 
ing, Dayton, Ohio, is smaller in dia. than 











a pocket watch, and about twice as thick. 
Maker states it delivers many times 
power of conventional solenoids. When 
magnet is energized, rotary motion is 
imparted to upper member. Torsional 
power of rotating member is stated to 
be in excess of 4 in.-Ib.—AVIATION, 
Oct., °45. 


Potentiometer ........ccccec cece e eID 


Used for remotely indicating altitude, 
and to operate recorders and other flight 











| 


test equipment, ‘Microtorque” potenti- 
ometer is announced by G. M. Giannini & 
= Pasadena, Calif.—AVIATION, Oct., 





Wire-Wound Potentiometers ......100 


Useful in all major electronic equip- 
ment, Series PWW-5 wire-wound potenti- 
ometers, manufactured by Trefz Mfg. Co., 
Flushing, N. Y., are reported to have ex- 
cellent linearity in single and double units, 
making them readily adaptable to appli- 
cations using calibrated dials, or in circuit 
arrangements where close series or paral- 
lel tracking is required. Maker states case 
can be hermetically sealed when required. 
Resistance range is 1 ohm to 150,000 
ohms. Shafts are made to specifications. 
—AVIATION, Oct., ’45. 


Recording Pressure Transmitter ...101 

Recording of pressures on any continu- 
ous balance potentiometer are reported 
possible through use of new pressure 
transmitter made by Trimount Instrument 


AVIATION, October, 1945 





Co., Chicago. By means of special switch- 
ing arrangement, more than one pressure 
can be recorded on same instrument. In- 
stallation is stated to involve simple wir- 
ing only. Transmitter is usable for gases 
or liquids for pressure up to 1,060 psi. No 
batteries or amplification are required.— 
AVIATION, Oct., ’45. 


Fiasher-Interrupter Unit ..........102 


For use in aircraft identification light- 
ing, and other applications, flasher-inter- 
rupter (see photo) by Electronic Testing 
Laboratories, Newark, N. J., comprises 
miniature heavy-duty relay, an electro- 
thermal timing device, and non-inductive 
resistor, all in single assembly weighing 
7 oz. Unit is designed to withstand 10 
G’s. Design is open, but any required en- 
closure can be furnished, states maker.— 
AVIATION, Oct., ’45. 











ELLSIROM ~ 


offers IMMEDIATE DELIVERY 





You can now place your order for the 
finest gage block that money can buy 
and get immediate delivery. The EIl- 
strom chromium plated gage block gives 
you longer wearing millionths, resists 
corrosion and rust. Offered individually 


DEARBORN GAGE C 


LZ 


or in complete sets in a choice of three 
classes. Unconditionally guaranteed. 


Your inquiry for details and prices will 
receive prompt attention.. Write now. 
Ask about the new round gages. 


220388 BEECH STREET 
@ DEARBORN, MICHIGAN 
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--- When he comes back= 


He comes back with a superb record, 
a lot of rank, a flock of fruit salad under 
his silver wings. Great guy! Certainly 
lucky to have him in the firm... Later, 
though, you begin to wonder. He’s polite 
and pleasant, but a little aloof. Doesn’t 
seem much interested, or catch on fast. 
Often in a fog, day-dreaming... You ask 
yourself; Has this boy got anything on 
the ball? Did I pick a lemon?.. . Pauseta 
minute. Put yourself in his place... 


You spend years learning, and doing 
the hardest job a man can do. You learn 
each day you fly can be your last. The 
Old Man with the Scythe sits nightly by 
your bedside. You see a man at breakfast 
one morning; that night you gather up 
his stuff to ship home, and his empty 
bunk is awfully hard to take. 

You force yourself to do what your 
mind tells you doesn’t make sense; get 
so tired aloft you don’t think you can 





land; want sleep more than anything, 
but you can’t sleep. A hundred times you 
say the hell with it, and decide to quit— 
but don’t. You miss the missing men, 
think the new guys are goofs... Finally 
you fear failure more than getting killed. 

Thenit’s over... You want to forget, 
but can’t. Back home, you don’t feel as 
if you belong any more. Normal life isn’t 
normal. No job is as important as what 
you were doing. You can’t get interested, 
wonder if you'll ever fit—and worry... 





The best remedy is time. The country 
spent a lot to teach this man to live 
dangerously and die; you can afford the 
few months he needs to settle his nerves 
and spirit, to readjust to a new life, new 


capacities and responsibilities. Give him 
time—to make up for all the living time 
he has lost. Because this man is one of 
the best, by any standard. Understanding 
him now is more important than his 
understanding the job or your business 
... essential for his future, and for your 
invesiment in him! 

This advertisement is published in 
behalf of returned airmen by the maker 
of the aircraft engine used in 
training most bomber pilots , 
...the Jacobs engine that 
delivered more flight hours 
between major overhauls, 
more performance with less 
maintenance than any engine 
on record. Jacobs military rec- 
ord is the best assurance that Jacobs 
engines—and the men who flew them— 
will prove a better peacetime investment 
... Jacobs Aircraft Engine Company, 
a Division of Republic Industries, Inc. 












JACOBS. peisstown, vs 


Division of Republic Industries, Inc. 


AVIATION, October, 194° 











improved Armature Fabrication. .. .103 

New process of winding and forming of 
coils before they are placed into armature 
construction is described as giving better 
palance and ventilation in armature made 
py General Armature Corp., Lock Haven, 
Pa. Method is stated to assure that coil 
contains same length and size of wire, 
also that stretching of wire is eliminated 
so that electrical balance is obtained, and 
that coils are so installed that better cir- 
culation is obtained at each end.—AVIA- 
TION, Oct., ’45. 


Aircratt Parts 
& Field Units 


Motor-Driven Dry Air Pump.......104 

Designed to provide air pressure or suc- 
tion for several applications, such as fuel 
tank and ignition harness pressurization, 
Eclipse-Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J., has produced new 
lightweight motor-driven explosion-proof 
dry air pump requiring no lubrication. 
Pump provides theoretical airflow of 4.1 
cfm, at 10,000 rpm. It is driven by an 
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integral 0.2 bhp. 27.5v. d.c. motor. Rated 
cap. is 0.018 lb. pm. air flow at 11.1 in. 
hg. abs. inlet pressure, maintaining 31 in. 
hg. abs. discharge pressure. Max. operat- 
ing characteristics are: Current draw, 15 
amp.; pressure differential, 20 in. hg.; dis- 
charge temperature, 300 deg. F.; and 
minimum flow, 0.01 Ib. pm. Pump, which 
is rotary single-vane type, weighs 4.75 Ib., 
and is 8 21/32 in. long by 317/32 in. dia. 
—AVIATION, Oct., ’45. 


New Engine Lubricant............105 


Carbide & Carbon Chemicals Corp., div. 
of Union Carbide & Carbon Corp., an- 
nounces new lubricant for internal com- 
bustion engines. Lube contains no petro- 
leum oils. Manufacturer’s description: It 
can be made to any desired viscosity, and 
is wax-free. Pour-points vary from —30 
to —80 deg. F. Flash points range from 
300 deg. F. up. Densities approximate 
that of water. Carbon residue values 
are less than 0.01%. Change in tempera- 


ture brings slight change of viscosity, 
indices being in range of 140 to 160. 
Maker also states sludge and_ varnish 
formation are practically eliminated.— 


AVIATION, Oct., ’45. 


Two-Way Radio ............++++-106 


Weighing 10 lb. 10 0z., two-way radio 
for private aircraft is announced by 
Airadio, Inc., Stamford, Conn. Set offers 
plane - to - ground communication, radio 
range, weather broadcast, and standard 
broadcast reception. It is also stated 
adaptable as aircraft interphone. Range 
signal can be eliminated by means of tog- 
gle switch.—AVIATION, Oct., ’45. 
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BE THANKFUL YOU 
GANT READ SHORTHAND 
BROTHER/ 


So your letters come back all balled up! Sentences 
transposed, new words substituted, erasures in evi- 
dence, margins mangled, and you heap the blame 
on your steno’s head. 

Don’t do it. 

It may not be all her fault. First take a look at 
the chair she’s forced to use. If-it cramps her mus- 
cles, curves her spine and frays 
her nerves, replace it with a 
CRAMER POSTURE CHAIR. 

Accuracy isn’t accidental. 

Often it’s the result of scien- 
tific seating comfort such as 
CRAMER POSTURE CHAIRS 
provide. 






Finger-Tip Height Adjustment. 
Tubular Steel. Cushioned Comfort. 


Available with or without removable covers. 


CHAIR COMPANY 


CREATORS OF AIR FLOW COMFORT IN EXECUTIVE, 


SECRETARIAL, GENERAL OFFICE & FACTORY CHAIRS 








1205 CHARLOTTE STREET © KANSAS CITY 6, MO. 
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_NORTON ABRASIVES _ 


Horse-sense Method 





for the 
New Tool-up 







SAVE MONEY and time 
NOW, by changing over 
your grinding and finish- 
ing on set-up wheels to 
the new and very latest 
practice—METALITE 
CLOTH BELTS with 
IDLER BACK- 
STANDS. 

It’s easy to install an 
Idler Backstand behind 
your present lathe or polishing jack. Then slip an abrasive cloth 


belt over the resilient contact wheel to connect the two. Instantly 
you have new equipment with all these obvious benefits: 

© Greater output e Better finish 

© Faster, cooler cut © Lower cost 
The technically controlled sharp surface of METALITE 
CLOTH BELTS available in 17 grit sizes, uniform from lot to 
lot, insures fastest possible cutting action. 


The belt disperses heat much more effectively than a set-up 
wheel because of greater area—three times that of the average 
wheel face. 


Both these features, plus time saved in making grit changes, 
result in better finish at lower cost. 


aA 


For authentic records of increased performance, as much as 
17 to 1; photographs of many and varied instal- 
lations; names of Backstand manufacturers, 
and other helpful data, ask for new 8-page 
folder, “‘Plus Factors.” Use the coupon; 

you'll be well repaid. 


BEHR-MANNING - TROY, N. Y. 


(DIVISION OF NORTON COMPANY) 


2ualily Coated Abrasives Since 1872 


Covi! SES OG DIRE SSkt BAG IRM SS MGEE Gi Ei Se RS RS Se EE 


BEHR-MANNING, TROY, N.Y. Please send your 
New, 8-page “Plus Factors” folder on Idler Backstands. 
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Avigation Calculator .....0000...107 


New DeVries avigation calculator, man. 
ufactured by DeVries & Co., Grundy Cen. 
ter, Iowa, is stated to solve all problems 
involving known variation, deviation, ang 
wind drift angle. In addition to plotting 











previous to flight, instrument is reported 
valuable in keeping constant check on 
calculations while in flight, also in re- 
calculating problems when changes in 
variables occur during flight. Instrument 
comprises seven moving disks. Results 
are read through indexed slots.—AVIA- 
TION, Oct., ’45. 


Aircraft Compressor Unit .........108 


Designed for both high and low pres- 
sure service, Model 2000 compressor unit, 
made by Pacific Airmotive Corp., Glen- 
dale, Calif., is mounted on pneumatic 
tires, is equipped with both tow hitch 
and manual tongue. Following are com- 








ponents: High pressure de-humidifier con- 
tainer for 2,000 lb. working pressure 
(silica gel); low pressure receiver with 
safety valve; high pressure and low pres- 
sure valves; high pressure and low pres- 
sure gages; air adapter valve; and 20 ft. 
hose. Weight is 650 lb.—AVIATION, 
Oct., ’45. 


Diaphragm Cloth ...............-109 


Irvington Varnish & Insulator Co., 
Irvington, N. J., announces new specially 
prepared cotton cloth for use in fuel pump 
diaphragms. Stated to remain flexible, it 
is reported to offer almost instantaneous 
recovery over wide range of temperatures. 
—AVIATION, Oct., ’45. 


Eddy Current Clutch .............110 


For driving aircraft accessories such as 
fans, blowers, compressors, generators, 
pumps, and windshield wipers, new eddy 
current clutch, made by Eaton Mfg. Co., 
Cleveland, provides controllable speed out- 
put from variable speed or constant speed 
input.—AVIATION, Oct., ’45. 


Portable Oil Dispenser ...........111 


Illustrated is new portable engine oil 
dispenser developed by Harman Equip- 













































A HALF CENTURY OF PROTECTION 


. . « bo the Products of Our Nation 
and its Industries in Peace and War 


ON OTP ae 


Airplane engine and farts manufacturers were up against it for a grease- 
proof wrapper to prevent corrosion. Angier of Framingham produced it in 
INDUWRAP, which more than meets any specification ever drawn for a 
Grade A, Type I wrapper. 

Chrysler of Canada engines were in trouble because of damage from 
the elements while enroute overseas. Angier helped to eliminate this trouble 
with A-19 BROWNSKIN GRIZZLYBEAR. 

The government and many war industries needed for tarpaulins, case- 
liners and wrappers an extra-tough, non-deteriorating., water-résisting paper 
to protect countless products of war. Angier met the need with BROWNSKIN. 

And Angier GRIZZLYBEAR, in both the asphalt and resinous grades, has 
been a constant solver of problems confronting shippers of airplane motors 
and critical wire, much of the latter in spirally-wrapped coils. 

Have you an essential problem in product protection? Put it up to 
Angier engineers. 


ASK FOR LITERATURE AND SAMPLES 








Please mention by name this magazine 
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CORROSION PREVENTIVE AND WATERPROOF PAPERS Bi 


FRAMINGHAM, MASSACHUSETTS 
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ment Co., Los Angeles. On one piece 
welded chassis are mounted tanks varying 
in cap. from 50 to 300 gal., with all fire 
prevention factors incorporated. De- 
mountable self-contained “pump, meter, 
and manifold unit, complete with suction 
and discharge pipe,:also hose assemblies 
equipped with interchangeable gasoline 
engine, electric motor, or hand ope.ated 
pump, are all mounted on steel base and 
fit standard trailer.—AVIATION, Oct., °45, 


NC Numbers Stencils.............112 

Paper stencils, enabling placing of NC 
numbers on both sides of tail fin, includ- 
ing spraying of two coats of color, in less 
than one hour, are announced by E. W, 


Wiggins Airways, Norwood, Mass. No 
measuring is necessary, and connecting 
links of ordinary stencil are absent. Rhoto 
shows mechanic applying stencils pri6r to 
painting.—AVIATION, Oct., ’45. 





Case Against Integration 
(Continued from page 185) 


“integration” then. In fact, for many 
years rail carriers were free to, and did, 
indulge in secret rebating, discrimima- 
tory rates, and other methods of cgm- 
petition. But air transport, at the be- 
ginning of its greatest development, 
has been subject to the highest stand- 
ards of conduct and the strictest regu- 
lation for the protection both of com- 
petitors and of the public. Air transport 
will never be free to assume the role 
of a buccaneer. 

Nothing has happened, since the con- 
sideration and adoption of the Civil 
Aeronautics Act, to furnish any argu- 
ment today which was not known and 
appreciated at the time of its passage, 
when Congress very definitely sepa- 
rated the regulation of all aspects of 
air transportation from that of other 
carriers. All the facts existing nojv ex- 
isted then, except that now the rail- 
roads are better off than they were 
then. 

Congress debated the question and 
decided that regulation of air carriers, 
with the rest of civil aviation, should 
be placed all in one spot and coordi- 
nated under a new agency. Congress 
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specifically rejected, at that time, a pro- 
posal to place air-carrier regulation 
under the ICC. This decision was not 
hastily taken. It followed years of 
study, and the result of this study 
should not now be overturned. As 
Representative Lea said in the debates 
on the Civil Aeronautics Act of 1938, 
“No other agency of the Government 
has a set-up so well qualified for avia- 
tion regulation as the independent body 
this bill would create.” 

The issue now is whether the prin- 
ciple that aviation is a special problem 
requiring special treatment shall be 
adhered to by Congress, or whether the 
hard-won gains of years of struggle 
and of study shall be swept away in 
the effort to solve the problems of older 
modes of transport. It has been urged 
that “to vest the ICC with the regu- 
lation of air transport would be a step 
toward coordinated regulation of all 
transportation.” But if we are going to 
“coordinate,” if we are going to “in- 
tegrate,” if we want to settle difficul- 
ties of transportation largely through 
regulation, we must be bold enough to 
realize the fact that we must assign 
to each competitive agency that class 
of transportation which it can carry on 
to the greatest economic advantage and, 
perhaps, exclude the one less qualified 
to perform the service. 

We have to be bold and brave enough 
to do that, if we are going to meet our 
problem through regulation and really 
“coordinate” or “integrate” transpor- 
tation. Certainly air transport is not 
yet ready for such bold judgment on 
the part of a federal agency. We can 
reach that judgment only when we are 
fully prepared to say just what the 
destiny of transport by air shall be. If 
we attempt to do so too soon we run 
the grave risk of denying to future gen- 
erations a heritage which other coun- 
tries are diligently providing for theirs, 
and of defying the forces of progress 
and inventive genius which have made 
this country great. 

Air transportation, because of its 
nearly pioneer character, is not ready 
for anyone to determine the field from 
which it shall be excluded. Nor is it 
ready for anyone to delineate the field 
in which it shall operate. 

Mastery of the nature of air trans- 
portation, its problems, and its possi- 
bilities, is a full-time undertaking, and 
in several respects any proposal to 
place all or part of the regulation of 
this industry in the hands of such an 
agency as the ICC would risk serious 
harm to the industry and to our na- 
tional policy. 

1. It would, unless all aspects of 
aviation regulation were included un- 
der the one agency (and no one has 
Suggested going quite this far), divide 
control and create conflicting jurisdic- 
tion. We would have two agencies of 
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the Government regulating the same 
thing in many cases. 

2. It would vest the ICC with pow- 
ers requiring a knowledge of air trans- 
portation which that body does not now 
have and which would require some 
time and much money to obtain. 

3. It would require determinations, 
regarding the future place of air trans- 
portation in our economy, which 
neither the Government nor the in- 
dustry is yet able or ready to make. 

Commercial air transportation, above 
all, should not be crippled by retreating 


from the principle of unified and co- 
ordinated regulation by its own govern- 
mental agency. Certainly there can be 
no value in sacrificing this industry in 
the interests of “integration” or in 
academically making complete the reg- 
ulatory authority of the ICC. 





Radical Blackburn Hull 
(Continued from page 176) 


the center section, the front and rear 
spars had extruded lipped angle booms 





New 





Hardened bear- 
ing steel roller 
jaws grip the 
drill without an 
chewing or 
scoring. 











Grip is auto- 
matically 
and pro- 
gressively 
strengthen- 
ed with in- 
creased load % 
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RECONVERSION 
Write Now! 
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Absolutely 
KEYLESS. No 
more chewed 
drill shanks. No 
more time 
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a for keys. 











The Turner Chuck is 

self-energizing. Tight- 

ens itself by the action 
of the drill. 











Drill will not slip in use. Chuck is auto- 
matically self-centering and drill runs 
true without hand adjustments. 
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GIVE THE TOWER A BREAK! 


The American Lip Microphone weighing only 1% 
ounces will fully modulate any transmitter having a 
standard single button carbon microphone input. Ideal 
for cabin planes. Cuts out ambient noise. Feeds clear 
articulate signals to the set. Leaves hands free for fly- 
ing. Not affected by barometric pressure. As easy to 
put on as eye-glasses. 


Talk Clmerican 


The compact utility of an American ae 
Hand Set is well established. It has aes. 
a microphone-relay push button 











switchcontrol and is readily adapt- 
able to various voice communica- 


Se 


tion circuits. To get your message 
thru on land, at sea or in the air— 


Talk American! 


Bulletins Available — 
Jobbers or Home Office 


MICROPHONE CO. 


1915 So. Western Avenue, 


Los Angeles 7, California 





and single webs of Alclad sheet, the 
webs being stiffened by vertical mem- 
bers of that section. The middle spar 
was a braced girder built up from 
drawn sections. In the outer wings all 
three spars were of similar construc- 
tion, with extruded bulb angle and 
plate webs suitably stiffened. 

Ribs had solid sheet webs with ver- 
tical stiffeners, and they were slotted 
to accommodate tubular stringers, to 
which they were attached by pressed 
collars. The wing was covered 
throughout by Alclad sheet. Riveting 
was flush, all exposed joints in the skin 
being joggled or butted. Flush rivet- 
ing was achieved by dimpling. Be- 
tween the front and rear spars through- 
out, and in the leading edge outboard 
of the engines, the skin was supported 
on tubular stringers. The leading edge 
between the engines and hull was de- 
tachable (for access to fuel lines, en- 
gine controls, etc), the stringers of this 
portion being of “Z” form. The three 
main spars, top skin, and _ stringers 
were continuous across the hull. Front 
and rear spars were attached to speci- 
ally strengthened frames in the hull. 

Beneath the wing, pockets were pro- 
vided to accommodate the wing float 
struts when the floats were retracted. 
Ailerons were of normal construction 
with fabric covering. Flaps were 
metal-covered, and each was supported 
on two curved tracks and operated by 
a push rod. These push rods were 
coupled to a layshaft which was oper- 
ated by hydraulic jacks and arranged 
to synchronize the movement of the 
flaps. 

Constructed in one piece, the tail 
plane was built on two spars. It was 
attached to the hull at specially 
strengthened frames. The balanced e’ - 
vators were built in two halves, which 
were coupled by torque tubes through 
the hull. Elevators were fabric covered 
and fitted with trim tabs. 

A crew of four was carried, and 
provided were sleeping quarters, galley, 
and engineer’s bench fitted with tools. 
Owing to the craft’s experimental na- 
ture, no armament was fitted, but pro- 
vision was made for inclusion of power 
turrets. 

Estimated performance without arm- 
ament was as follows: Top‘ speed, 280 
mph., at sea level; 302 mph. at 5,570 
ft.; and 306 mph. at 15,000 ft. 

With mid-upper and tail turrets 
mounted, the following top speeds were 
estimated: 268 mph. at sea level; 302 
mph. at 5,570 ft.; and 306 mph. at 
15,000 feet. Cruising at 200 mph., 
range was put at 1,500 mi. 

It is stated that the Blackburn B-20 
performed very satisfactorily both on 
the water and in the air, the retract- 
able hull bottom operating successfully. 
Work on the prototype was unfortun- 
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__ TUBING - TUBULAR FORMS 





PLANNING new equipment? 
Consider performance re- 


cords of AZALIV tubing in 


hundreds of applications. 


















Made in stainless, low car- 








bon, high carbon, alloys and 





Monel metal. Also bimetal 
in any combination of met- 
als. In welded, seamless or 
spiral brazed construction. 


Sizes to ¥-inch outside dia- 
meter. 

& 
DESIGNING or redesigning 
parts? New low-cost method 
originated by ALALIV 
coils a variety of metals into 


tubular forms. 


Outside diameter to four 
inches; length to 22 feet; 
thickness to 16 gauge. 








Write for 
detailed information to 


AGALJY ‘BING COMPANY © 


MILL: SPRINGFIELD, OHIO 


EXECUTIVE AND SALES OFFICES: 1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 
CHICAGO OFFICE: 221 NORTH LA SALLE STREET, CHICAGO I, ILLINOIS 
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HERES AN EXTINGUISHER 
THATS REALLY PAMIC-PROOF/” 


Safety engineers don’t use extinguishers. Actually, it’s the 
employees who are your real fire-fighters. 

That’s why Randolph ‘‘4’’, lightweight and easy to use, is ideal 
for the amateur. Just ONE HAND snaps this unit from its bracket 
. - . one trigger-touch sends carbon dioxide gas deep into the blaze 
—kills the fire in split-seconds! 





A dry, odorless gas, carbon dioxide cannot damage equipment or 
conduct electricity. It leaves no stain or mess... actually disappears 
when the fire is out! Approved by Underwriters’ Laboratories. 


td 
| FIRE-FIGHTING 


FREE! send me your new, 16-page booklet **Sharp- 





shooting at Flames.” Illustrates how to fight fires and 
protect property with fast-action carbon dioxide gas. 


Name 
Address. 















8 EAST KINZIE STREET 
CHICAGO 11, ILL, U.S. A. 
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ately brought to an end by an accident, 
and although a second design had 
been begun embodying similar features 
to the B-20), further work had to be 
postponed since wartime demands ab- 
sorbed all available design and factory 
capacity. Nevertheless, it is said that 
the Blackburn company still considers 
the project a sound one, and further 
developments may mature later. 





Don't Sell Industry Short 
(Continued from page 107) 


on a new model which, for some reason 
or other, does not click. But this is 
the gamble inherent in the aircraft in- 
dustry at its present stage of develop- 
ment. 

Today the industry is in the throes of 
contract settlement, a winding-up pro- 
cess that is working out much better 
than was thought possible 18 mo. ago. 
Fortunately, many companies switched 
earlier this year from cost-plus-fixed- 
fee to fixed-price contracts, thereby 
making final settlement more definite 
and easier to handle. In some cases, 
pre-termination settlements were nego- 
tiated with the Army and Navy. 

Furthermore the government and the 
industry have had sufficient experience 
by now to wind up the job of settling 
around $35,000,000,000 in newly termi- 
nated contracts. Readjustment officials 
estimate that, if war contractors sub- 
mit their claims promptly, contracts 
can be settled in 4-6 mo. Some of the 
larger and more difficult ones, they con- 
cede, may take 6-12 mo. The War 
Department now has 12,000 employees 
assigned to settlement work against 
4,100 a year ago, while the Navy has 
3,600 people on the task against 1,200 
a year ago. 

The surplus disposal situation is 
probably the most discouraging spot in 
the whole picture, as far as the govern- 
ment is concerned. Due to faulty legis- 
lation, cumbersome administration, and 
constant changes in top-flight person- 
nel, the Surplus Property Board has 
almost come a cropper. Reorganization 
plans for the board are now before 
Ccngress—at the 11th hour. 

Aside from the government angle the 
surplus disposal problem will be a 
much more severe headache for the 
engine makers than for the rest of the 
industry. There are around 800,000 
surplus aircraft power plants, thou- 
sands of which lie unpacked at depots 
all over the world. 

With an estimated 11,000 planes and 
800,000 engines on its hands, the gov- 
ernment has the choice of scrapping 
most of these goods or directing their 
sale in competition with industry. 
However, no matter what the solution, 
the situation isn’t as bad as it was 
after the last war, due to the rapid 
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“NO VENTILATING OR AIR-CONDITIONING 
SYSTEM IS BETTER THAN ITS AiR DISTRIBUTION”. 


When large volumes of ventilating air are forced 
into a plane cabin, drafts occur—unless ANEMO- 
STATS are used. The patented ANEMOQSTAT is an 
air-diffusing device without moving parts. It is 
easily installed on any aircraft ventilating or hot- 
air heating system. It assures draftless distribution 
of any volume of cooled or heated air at any 
velocity. 


During the last 25 years, more than 50,000 instal- 
lations throughout the world have proven that 
efficient air-distribution is synonymous with ANEM- 
OSTAT—the “business-end” of air-conditioning . . . 
and ventilating! 


HERE IS HOW IT WORKS 


The ANEMOSTAT diffuser creates a series of air 
currents flowing away from the device in planes 
or‘blankets at scientifically correct angles. In ad- 
dition, the ANEMOSTAT creates a series of counter- 
currents of cabin-air which are siphoned into the 
diffuser and mixed with the incoming air streams. 
Thus, 35% of cabin-air is pre-mixed with the in- 
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coming cooled or heated air before the latter is 
discharged into the cabin. This action is the only 
true “Aspiration” — 2 
and it is exclusive 
with ANEMOSTAT! 


This air-mixing ac- 
tion within the — 
ANEMOSTAT estab- @ 
lishes the required ~ 
cabin temperature tafeies the incoming air reaches 
the passengers —so no blasts of cold or hot air 
are encountered by the occupants. Higher tempera- 
ture differentials are thereby possible . . . resulting 
in smaller volumes of air requiring conditioning. 





Higher air-velocities may be employed with the 
ANEMOSTAT because of its draftless diffusion, so 
smaller ducts and simplification of duct layouts 
naturally follow. Yes, ANEMOSTAT is the “busi- 
ness-end” of air-conditioning — and ventilating! 


Write today for Bulletin which gives you full 
details. There’s no obligation! 


AC-1009 





ANEMOSTAT CORPORATION OF AMERICA 


10 East 39th Street, New York 16, N. Y. 


bit 
THERE 1S AN ANEMOSTAT DESIGNED FOR EVERY AIRCRAFT APPLICATION | 
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BACKED by an outstanding record of 
valiant service in scores of standard and 
special wartime applications, Briggs & Stratton 
4-cycle gasoline engines have returned to 
peacetime activities. With greatly expanded 
facilities for precision manufacture, we are 
now producing more and more quick-starting, 
dependable, trouble-free, Briggs & Stratton 
gasoline engines in a full range of sizes and 
models — recognized the world over as the 
preferred “air-cooled power”. 


BRIGGS & STRATTON CORPORATION 
Milwaukee 1, Wis., U.S. A. 
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changes taking place these days in 
aircraft development. 

Aircraft stocks seem to have dis- 
counted the industry’s transitional 
period. That is, they have if the rest 
of the market has fuliy discounted the 
tremendous conversion of the Ameri- 
can economy from a war-to a peacetime 
basis. In other words, aircraft stocks 
should follow the general market trend 
for the next few months. 





Hughes H-4 Nears Takeoff 
(Continued from page 175) 


the glue had cured. Approximately 8 
tons of these nails were used, and 
special nailing guns and nail pullers 
were developed by the company. 

Exterior finish consists of one coat 
of wood filler, one coat of sealer which 
acts as a cement for the thin tissue 
paper placed over it, two coats of spar 
varnish, and one coat of aluminized 
spar varnish. 


Engine Installations 


Minor repairs and adjustments to the 
engines will be possible during flight, 
since accessibility is provided by a 
passageway ahead of the front spar. 
Nacelle structures, which are all-wood, 
are mounted to the front spar by steel 
tube adapters. 

A small oil tank is located in each 
nacelle and may be refilled at any time 
from a central oil reservoir by means 
of a semi-automatic control system. 
Two transfer pumps supply fuel from 
the hull tanks to a service tank in each 
wing. A complete and separate emer- 
gency system will provide enough fuel 
to all engines for maximum power at 
required pressure at the carburetor. An 
interesting feature of the system is that 
fuel lines range in size from 1 in. to 3 
in. dia. 


Control Systems 


Control of the engines will be expe- 
dited through use of Pneudynes, com- 
pressed air transmitting devices long 
used by railroads for brake control. 
Any position of the lever on the trans- 
mitting Pneudyne will accurately be 
held on the receiving Pneudyne for in- 
definite periods, even during atmos- 
pheric and _ temperature pressure 
changes. The pneumatic system is com- 
pletely enclosed, requires but a small 
amount of makeup air, and has mois- 
ture absorbing devices to safeguard 
against freezing. 

A hydraulic telecontrol system will 
transmit the pilot’s actuations, with 
operating power supplied by electrically 
driven hydraulic pumps which provide 
oil to sensitive relay valves operated 
by the pilot. This system will not only 
work the controls, but being reversible, 
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it will also signal gust forces to the 
pilot. 

Pilot’s and co-pilot’s flight contrels 
are of the conventional type, except 
that the rudder pedals have a motion 
parallel‘to the floor, as in a rudder bar. 
Trim tabs are to be electrically oper- 
ated (through toggle switches) and 
fitted with electric linear actuators. 

Design proposals were submitted to 
the government in the summer of 1942 
and later, when Henry J. Kaiser en- 
tered the picture, an $18,000,000 con- 
tract for three of the planes was 
awarded the Kaiser-Hughes Corp., 
calling for delivery of the first craft 
in Dec. 1943, the second and third in 
Mar. 1943 and Oct. 1943, respectively. 
Mr. Kaiser “retired from the project” 
early last year, arriving at the conclu- 
sion that mass production of the craft 
was impractical. Hughes Aircraft Co., 
which originally started the project, 
has continued alone since that time. 


integral 
etructure and designed for rapidly varying 
speed of plane in flight without change in 


Braking Apparatus with wing 


engine or propeller speed, operates by 
varying inflow and outflow of air through 
a confined space. Conduits are provided 
which extend substantially parallel with 
fuselage and have entrance and exit open- 
ings controlled by doors.—2,382,016, filed 
Aug. 16, '41, pat. Aug. 14, °45, A. Love, 
assignor of one-fourth to E. J. Garity. 


Heating System for aircraft incorporates 
internal combustion type heater with com- 
bustible mixture provided by independent 
carburetor or withdrawn from fuel mix- 
ture supplied by engine supercharger de- 
pending upon whether pressure generated 
by supercharger exceeds atmospheric 
pressure.—2,382,493, filed June 12, ’42, pat. 
Aug. 14, '45, H. J. De N. McCollum. 





Beating the Fire Hazard 
(Continued from page 184) 


ions, permitting conduction of electric- 
ity. As flame passes between the two 
conductors, current flows in the detec- 
tor circuit and actuates a relay. This 
type is obviously large, and space limi- 
tations will often prohibit location of 
such units in the probable flame paths. 





Review of Patents 
(Continued from page 201) 


make it necessary for trainee pilot to re- 
set directional gyro compass approxi- 
mately every 15 min., as required in ac- 
tual craft.—2,379,869, filed Aug. 6, °43, 
pat. July 10, °45, C. I. Baker, assignor to 
Bell Telephone Laboratories, Inc. 


Aircraft Design, providing for laterally 
extending rotor-like auxiliary wing dis- 
posed beneath each main wing, and hav- 
ing auxiliary wing center located oft hori- 
zontal axis through craft’s center of 
gravity, is intended to improve stability 
and increase ease of maneuverability.— 
2,379,875, filed Sept. 14, ’43, pat. July 10, 
"45, O. W. Boyea. 


Airplane Landing Apparatus for roof tops, 
floating seadromes, and vessels comprises 
special movable platform. Braking hook 
on plane engages bail connected to plat- 
form, thus causing latter to move forward 
earrying plane. Bail is pulled forward to 
effect actuation of resilient shoes against 
walls to bring platform carriage to a stop. 
—2,380,105, filed Mar. 11, °44, pat. July 
10, °45, O. Gerrard. 


Engine Mounting for inline engines is ar- 
ranged on aircraft to afford oscillatory 
support at opposite ends of engine along 
axis of oscillation extending through cen- 
ter of propeller hub, center of mass of 
engine, and through center of front and 
rear mountings. Hydraulic means, con- 
trolled by engine speed, limit torque oscil- 
lation.—2,380,274, filed Nov. 4, °40, pat. 
July 10, °45, R. S. Trott. 


Cargo Craft, with Burnelli-type airfoil- 
fuselage all-wing structure, is designed 
for transporting fuel and oil. Lifting 
fuselage acts as receptacle for molded 
plastic-plywood containers arranged lat- 
erally and suspended from fuselage wing 
beams, and hoisting means are provided 
for loading and unloading.—2,380,290, filed 
Sept. 6, °41, pat. July 10, °45, V. J. Bur- 
nelli, assignor to V. J. Burnelli Airplanes. 


Landing Wheel Control, incorporating 
spinning device which rotates wheels at 
speed commensurate with landing speed 
and automatically controls rotation with- 
out attention by pilot, also includes brak- 
ing mechanism which eliminates high 
pressure fluid lines of conventional hy- 
draulic brakes.—2,381,842, filed Sept. 16, 
43, pat. Aug. 7, 45, F. N. Schwend. 


Rota Blade System is designed to per- 
mit pilot to select desired ratio of lifting 
Power to the translatory power without 
changing total thrust of rotary system. 
Included are means which tend to cause 
increase of lifting power when translatory 
speed is increased, or at least a decrease 
of lifting power at lower rate than occurs 
with absence of such means.—2,381,968, 
filed Apr. 1, ’43, pat. Aug. 14, °45, E, W. 
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The shortcomings of heat and flame 
detectors have invited development of 
smoke detectors. Such units are appear- 
ing on the market for untenanted 
spaces. One type uses a photoelectric 
cell with the beam of light transmitted 
axially down the tube. The tube is ar- 
ranged so that it is the air outlet por- 
tion of the compartment’s ventilation 
system. Smoke passing through the 
tube interrupts the beam and causes a 
variation in current output, which is 
made to indicate via any type device 
desired. A similar size sealed tube is 
used with a balancing circuit to com- 
pensate for variations in voltage input, 
such as when the plane’s batteries are 
low in voltage. 


Fire Extinguishing 


The principles of fire extinguish- 
ment, naturally dictated by the require- 
ments of combustion, are defined as 
follows: 


1/9 Of All Fire Alarms Are For 


Motor Vehicle Fires! 
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SEND FOR THIS FREE 800K 


As part of a campaign to help stamp out the danger and waste 
of motor vehicle fire, General Detroit has just published a new 
booklet for motor car, bus, and truck operators. It tells in clear, 
concise language exactly what to do when fire breaks out, and 
what steps to take to prevent fire in your car or truck. The book 
is pocket-size, lavishly illustrated, full of vital, useful informa- 
tion. A very limited printing has been made, but you may have 
one copy witout charge. Just fill out the coupon at right and 


put it in the mail today. 
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.-it defined and crystallized 
the unit packaging method 





he publication of this book 
started men of industrial 
plants and railroads thinking 
along new lines. 


Out of this book stemmed the material handling princi- 
ples and methods that have enabled the Army and Navy 
to successfully handle in this war the burden of supplies, 


Munitions and equipment. Siateecinatiartie-oiaiiaias. 
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1. Exclude oxygen irom the sea 
of the flame (known as “blanketing”’), 
or dilute the oxygen with an inert gas 
so that the mixture will no longer sup- 
port combustion (known as “smother- 
ing”). . 

2. Cool the material to a temperature 
below the ignition point and maintain 
this cooling for sufficient time to pre- 
vent re-ignition. 

3. Blow out the fire, such as in the 
extinguishment of a match, a candle, 
or other devices such as those having 
wicks. 

It is to be noted that a few sub- 
stances, such as solid nitrocellulose in 
the form of gunpowder or dry film, re- 
lease free oxygen when once ignited 
and therefore do not respond to the 
first principle. Such materials cannot 
be extinguished with carbon dioxide 
or even by submerging under water. 
Use of the second principle is seli- 
explanatory; and the third is effective 
because the passage of air physically 
removes the flame faster than it can 
propagate and thereby removes the 
self-propellant source of ignition and 
cools the material to a point below the 
ignition point, 


Extinguishing Agents 


The two most common types of fire 
extinguishing agents used in aircraft 
are carbon dioxide and carbon tetra- 
chloride. As for the CO., this is usu- 
ally provided in the airplane via a piped 
installation for engine protections and 
in portable form for passenger cabin 
and crew quarters. Carbon tetrachlo- 
ride is supplied in the form of 1-qt. 
hand extinguishers for cabin and crew 
quarters, 

The salient feature of CO, is its 
smothering effect—i.e., its ability to 
dilute the atmosphere to a point where 
it will not support combustion. This is 
accomplished in a matter of seconds by 
its natural expansion to a gas, whicli 
is of course three dimensional in its 
extinguishing effect, penetrating crev- 
ices not accessible to surface blanket- 
ing. Under such conditions, some slight 
benefit is also obtained from the cool- 
ing effect of the gas, which is usually 
colder than —100 deg. F. when emitted 
from the extinguisher. However, both 
these effects are reduced when CO, is 
used in open air, due to dissipation of 
the gas by air currents. 

On contact with flame, carbon tetra- 
chloride generates approximately 2.5 
cu. ft. of gas mixture per pound of 
liquid, or approximately 8.25 cu. ft. of 
gas mixture per quart of liquid. The 
CCL, gas is approximately 5.3 times 
as heavy as air. On contact with flame, 
the mixture consists largely of carbon 
dioxide, with several other gases being 
generated in lesser quantities. These 
gases act asa smothering agent and 
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‘know how 


I. PEACE as in war, “know how’ is a priceless 
asset of American industry. And over the past fif- 
teen years, in peace as in war, Solar has developed 
an invaluable “know how” in fabricating high tem- 
perature alloy products for the disposition and 
utilization of hot gases. 

Airplane exhaust systems, heat exchangers, jet 
propulsion and gas turbine engine parts are the 
principal products upon which Solar has estab- 
lished and maintained its industry leadership. The 
design, engineering and manufacturing skills which 


have won this recognition will continue to help this 


SOLAR AIRCRAFT COMPANY 
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country remain the foremost military and commer: 
cial air power. They are also now available to man- 
ufacturers in other industries whose problems are 
the production of heat and corrosion resistant 


products. 
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PROTECTING THE SKIN 
OF A FIGHTER’S 
“EXTRA STOMACH” 


Photo Courtesy of Ohio Rubber Co., Willoughby, Ohio, Mfgrs. of Tank Shown. 
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px 3°-M ADHESIVES 


Sealing fibreboard jettison tanks against the highly volatile 
aviation gasoline within and the highly destructive moisture 
without is another of the countless wartime jobs which were 
successfully handled with 3-M Adhesives. Today these same 
adhesives are turning their talents to peace-time problems 
ranging all the way from super-speed package sealing to 
sound-deadening the new streamliner trains. With more than 
800 formulae immediately available, and a sales-research 
laboratory ready to develop special formulae when needed, 
it will pay you to investigate the time- and cost-saving features 
of this modern line of adhesives. As the first step, send today 
for a copy of our new booklet, "3-M Adhesives in Industry”. 
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their effectiveness is somewhat en- 
hanced by the fact that they are rela- 
tively heavy. 

Among the extraneous gases gener- 
ated under combustion is phosgene, 
which is extremely harmful if breathed 
in even minute concentrations. A life 
hazard is therefore attendant to the 
use of this type of extinguisher in wn- 
ventilated areas. There are a number 
of variables which affect the degree of 
hazard, but it is generally agreed that 
concentrations of 2.5% of CCL, vapor 
by volume or less is not lethal for 
durations of exposures up to 30 min. 
under no-ventilation condition. 

Liquid carbon tetrachloride — will 
freeze at approximately —8 deg. F., 
therefore it must be protected from low 
temperature. It is a non-conductor of 
electricity and may be safely used on 
electrical fires. 

Methyl bromide has often been con- 
sidered to replace CO,, since it is about 
3.3 times as heavy as air and therefore 
tends to be more effective as a blanket- 
ing agent. Methyl bromide produces 
less gas per pound of liquid than does 
CO,;—the volume being some 4 cu. ft. 
of gas per pound against 8 cu. ft. per 
pound of liquid CO.. On the other hand, 
methyl bromide is heavier in weight 
but liquefies at much lower pressures. 
This means lighter weight cylinders 
and, despite the heavier liquid, permits 
an appreciable weight saving. Methyl 
bromide also does not freeze above 
approximately —135 deg. F. 

The disadvantage is that methyl bro- 
mide generates such gases as hydro- 
bromic acid, bromophosgene, and free 
bromide, all of which are toxic. Con- 
centrations should not exceed 0.7% by 
volume in unventilated areas for per- 
sonnel safety. For this reason, methyl 
bromide is not likely to meet general 
acceptance as a replacement of CO,, 
which is not toxic, except possibly for 
power plant use. 

For building. use and for ground 
fighting of airplane fires, the most com- 
mon extinguishing agents are water, 
foam, and CO, Water in the liquid 
state has a tremendous cooling effect 
and the steam produced contributes ma- 
terially because of its blanketing effect. 
Water in emulsified form similar to fog 
is rapidly being accepted because of its 
diluting and cooling abilities. 


Design Considerations 


As previously noted, the principle of 
operation of the type of extinguishing 
agents used in piped installations is the 
dilution of the atmosphere surrounding 
the fire with an inert gas to the extent 
that the atmosphere will not support 
combustion. In most aircraft fires, this 
atmosphere is the slipstream, or some 
such rapidly changing air mass and, 
therefore, practical considerations in- 
troduce a time element into the dilu- 
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for function of airflow and it is therefore 
aes convenient to divide the hazards into 
3 the following zones: 
will Zone 1: Potential fire areas through 
F which flow great quantities of air past 
ae systematic arrangements of identical 
+ ae obstructions, such. as engine cylinders. 
lan These locations should be protected by 
systems which provide equal distribu- 
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Quantity of Methyl Bromide (Ib.) = 
0.16 X zone volume (cu. ft.) 

The total area of the outlets should 
be 0.07 sq. in. per pound per second, 
The cross section area of the feed ring 
should be 100 to 110% of the total out. 
let area, arid the main feed lines should 
have an area of 100 to 110% of the fee 
ring area. 

Zone 4: Potential fire zones through 
which no air flows. These do not re- 
quire equal agent distribution but do 
require sufficient agent to flood the 
zone. Such zones might include hy- 
draulic compartments, inaccessible fuse- 
lage and wing compartments, and tank 
areas. 

Quantity of CO, (Ib.) = 0.14 x zone 
volume (cu. ft.) 

Quantity of Methyl Bromide (Ib.) = 
0.11 X zone volume (cu. ft.) 

The outlet and line areas are the 
same as for Zone 3. 

The majority of the design data just 
quoted is from CAA Technical Devel- 
opment Note No. 31, titled Design Rec- 
ommendations for Fire Protection of 
Aircraft Power-Plant Installations, 
dated Sept. 1943..Additional data is 
available in this report. 





New Douglas Transports 
(Continued from page 110) 


by airline and military passenger and 
cargo planes which preceded it into 
the air. At 145,000 Ib. gross, the craft 
is designed to clear a 50-ft. obstacle 
in less than 3,500 ft. and land at 92 
mph, in less than 2,750 ft. 

Introduced shortly after was the 
DC-8, a radical design, 38-48 pas- 
senger commercial craft featuring twin 
V-1710 Allison engines set in the fuse- 
lage driving, via 60-ft. shafts, contra- 
rotating propellers set aft of the 
empennage. 

Engines are located beneath the 
pilots’ “double bubble” cockpit, acces- 
sible via bombbay type doors to facili- 
tate service, with the shafts extending 
aft under the passenger cabin then up 
through universal joints to a gear box 
at the fuselage tail cone. 

Main cabin has a movable bulkhead 
whereby, within about 20 min., cargo- 
passenger capacity can be varied, thus 
assuring maximum possible payload. 
Optional cabin arrangements are also 
offered to take care of varying airline 
needs, some of which are designed to 
decrease ground crew sizes. One such 
modification, for example, is a com- 
bination built-in door and step, another 
is an additional door set forward ot 
the wing. 

Removal of engine nacelles and pro- 
pellers from the wings permits installa- 
tio of shorter and narrower-tread 
landing gear, as well as lighter struc- 
ture. 
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